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Call to Orderk

DR. TRACY: Good morning. We will go
ahead and call this morning’s session to order This
is the CircuiatorY'SYStemS'DéViée'Panéi;"Today’
topic is the discussion of a premarket application,
NMT Medical Septal Occlusion‘Systemf N

DR. HARVEY: I would like to read the
conflict-of-interest statement. The following
announcement addresses conflict of interest issues
associated with this meeting and is made part of
the record to preclude even the appearance of an
impropriety.

To determine if any conflict existed, the
agency reviewed the submittedkagénda for this
meeting and all financial interests reported by the
committee participants. The conflict-of-interest
statutes prohibit special government employees from
participating in mattérs that doﬁld”affect their or
their employers’ financial interest. The agency
has determined, however, that the participation of
certain members and ccnsultaﬁts, the need for whose
services outweighs thé pbtentiai coﬁflict;of
interest involved, is in the“best’intefestvof the , 
government.
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" We would like to
the agency took,into,considératioh’matféré
regarding Drs. George Vetrovec and Kyra Jo Becker.
These paneliéts reported intefests in firms at
issue but in matters ﬁhat,are hot related,to
today’s agency. Theréfore, the agency has
determined that these individuals may participate
fully in all discussions.

In . the event that the discussions involve
any other products or firms not,alreadykon!the
agenda for which an FDA participant has a financial
interest, the participant should excuse him or
herself from such involvement andvthe exclusion
will be noted for the record.

With respect to allkother participants, we

ask, in the interest of fairness, that all persons

making statements or presentations disclose any
current or previous finaﬁcialﬁinvolvement with any
firm whose products they may‘wish'po comment upon.
DR. TRACY: Thank you.
Can I ask the members of the panel to
“introduce themselves,'please.

MR. MORTON: I ém Michael,Morﬁon. I am
with Soren CCe”Cardioﬁascula;(?XQH‘I aﬁ the
industry repfeséﬁtatiﬁe.,

MILLER REPORTING COMPANY, INC.
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DR. AZIZ: Salim Aziz, adult cardiac
surgery from DénVér;LColoradQ,M

DR. COMEROTA: Anthony Comerota, vascular
surgeon fromfthe,JobSt VasCu1ar Ceﬁter in Toledo
and University of Michigan, Ann Arbor.

DR. PINA: Ileana‘Pina, Diréctor of Heart
Failure Transplant, Case Western Reserve
University, Cleveland,

DR. VETROVEC: George Vetrovec, Chief of
Cardiology, Medical College of Virginia Campus,
Virginia Commonwealth University in Richmond.

DR. WHITE: Chris White, interventional
cardiologist for the OChSner,Clinic in“New Orleans,
Louisiana.

DR. PENTECOST: Michael Pentecost. I am
Professor ana,Chaifman“of,Radiqlogy’at Georgetown.
MS. WOOD: Geretta Wood, Executive

Secretary.
' DR. HARVEY: Elisa Harvey, Interim
Executive Secretary fgr,this meeting.

DR. TRACY: ﬁ‘amwcindy,Tracy.”I am the 
Interim Chief of‘Cardiology‘at‘GeorgetOWn
University Hospital.  I am;aﬁ»e;ggﬁerhYsiolégistf

DR. BECKER: Kyra Becker, University of
Washington. = = '
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DR. LASKEY: ﬁWarren Laskey, interventional
cardiologist from Baltiﬁbre; s ES—

DR. BAILEY: ’Kent Bailey. I am a
"biostatistician at Mayo Clinic.

DR. ZIVIN: Justin’ZiVin,'neurOSCiences;
University of California, San Diego.
I DR. LAZAR: Ronald Lazar,
neurOPSYCh°1°9i$FL,QQ}PWPia~??¢?b¥t??i§? Medical
Center, New York. B

DR. CARABELLO: I am Blase Carabello,
cardiologist and Chief of Medicine at the Houston

V.A.

1 MR. DACEY: rRobért‘Dacey,‘¢6nSumer

representative, BouldervCountyi_Cqu;adq,k,
DR. ZUCKERMAN: Bram Zuckerman, Director,

Division of Cardiovascular Devices, FDA.

DR. HARVEY: I would like to read the
voting-status statement. I have appointment to
temporary voting status. Pursuant to the authority
granted under the Medical Devices Advisory
Committee Charter dated October 27, 1990 and as
amended August 18, 19§9;AI appoint‘the following
individuals as voting members of the Circulatory

System Devices Panél,fbr,thié'méétihéHéh:Septémbér

10, 2002; Anthony Comerota, Christopherywhite,

MILLER REPORTING COMPANY, INC.
735 8th Street, S.E.

Washington, D.C. 20003-2802
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Michael Pentecost, George Vetrovec, Kent Bailey,
Kyra Becker, :Ronald Lazar and John Marler.
For the record, these people are special

government employees and are consultants to this

Ipanel under the Medical Devices Advisory Committee.

They have undergone the customary
conflict—of—interest review and have_reviewedethe
material toﬂbe considered at this meeting.

It is signed by David Feigel, the Directer
of the Center for,Deviceskand,Radielogical Health
dated August 30, 2002.

I have a second appointment to temporary
voting status. Pursuant to the authority granted
under the Medical Devices Advisory Committee
Charter of the Center for Devices and Radiological
Health, dated October 27, 1990 and as amended
August 18, 1999, I’appoint the,folloWing
individuals as Voting'members'ef‘the Circulatory
System Devices Panel for the meeting on September
10, 2002: Blase Carabello, Ileana Pina and Justin
Zivin. .-

For the fecogd, Dr;‘Cefebelle‘ie'a‘voting
member and Dr;:Pine ié‘aieéneﬁitéﬁé’éé?the”qu‘ |
Cardiovascular and RenalﬂDfugs'Advisory Committee
of the Centef;for_Drug E%&iﬁationfaﬁa'ééééAfchl

wiiz mepoRTING cowenwy, me.
795 Sth BLPGEE, B i

Washington, D.C. 20003-2802
(202) 546-6666
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Dr. Zivin is a conSulﬁant‘to the Céﬁtérié“ 7
Peripheral and Cehtréi'Nérvéﬁs Syéféﬂwﬁfﬁgé'
Advisory Committee. ,Théy are;spécial government
employees who have undergone the customary
conflict-of-interest review and have reviewed the
material to be,considered;at this meeting.

‘It is signed by William Hubbard, Senior
Associate Commissioner‘for;Policy and Planning on
behalf of Linda Skladany, the Senior Asspciate
Commissioner for External Relations, dated
September 2, 2002.

DR. TRACY: At‘thié,poiﬁt, I will open ﬁp
the Open Public Hearing.

Open ?ublic Hea;iﬁgV

DR. TRACY: There were no scheduled
speakers, but if there is anybody who would care to
speak, please identify'yQurselfkét¢£he microphoné;

If not, wekwill clOse the qpen public
hearing and move on to theksponsqiﬁs presentation.

Sponsor Presentation: NMT Medical

P000049/S3, CardioSEAﬁ STKRF1ex”“"
Septalgocciueion;System with Qwik Loader

DR. HARVEY: I would remindythe%sponsorS"'
that they should please; first of all, use the mike
for every time that y¢u‘aréiébééking'tdhthé panel,

MILLER REPORTING COMPANY, INC.
© o 735 8th Street, S.E.

Washington, D.C. 20003-2802
‘ (202) 546
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1 |introduce yoﬁrself when you begin to'Speak and also

2 state your conflict of interest. ..~

3 Thank you. You can start.

Intfoduction‘and OpeningkRgmarksr
MR.;AHEARN: Good morning.

[Slide.] |
My name is John Ahern. I am an employee
Z‘and shareholder of NMT Medical. I am also the
leresident and ChiefﬂEiecﬁtive Officer.
10 [Slide.] |

11

NMT Medical is located in Boston. We have
12 J100 employees and we have been in the

13 |lcardiovascular implant business for the last

14 sixteen years. We aré’Béfdfé”Eﬁis'adViSbry*pahéi”
15 jjtoday to review a PMAjsupplement submitted to thé
16 JFDA in April for the percutaneous closure of patent
17 | foramenal valley in a very'seleét group of patients
18 fhaving a high risk of embolic stroke.

19 I would‘liké‘tokthank‘the staff‘at the

20 |FDA, the panel chair and the‘panél mem5éfs'for

21 jtheir time and consideration today.

22 | [s1id¢;] |

23 You will hear from fcur,additional

24 | speakers covering the following areas; the

25 fpercutaneous closure for PFO, the PFO closure

: MILLER REPORTING COMPANY, 'INC.
I 735 8th Street, SE.
l Washington, D.C, 20003-2802
S0 (202) 546-6666
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device description, clinical—tria}“overvigw
lanalysis ana outcowes: and concluding remarks.
1 [Slide.]
Speaking on behalf, or from, NMT Medical
will be Michael Landzberg. Dr. Landzberg is a
cardiologist and Director of the Boston Adult

Congenital Héaftfand‘?uimonary HypertenSive
Services at Brigham and Womenfstospital‘andi
Children’s Hospital, Béston. |

CarQl‘Ryan; Ms. Ryan is Vice President of
"Research and Development for NMT Medical. Kathy
Jenkins: Dr.:Jenkins;is a cardinogist and
Assistant Professof of Pédiéﬁrics”at;Harvard 
 Medical School, an Associate in Cardiology at
Children’s Hospital, Boston. Nancy FUtrell: Dr.
Futrell iswa,neurologist and is Chair of the Stroke
Section of the American Academy of Neurology and
the Director of the Intermountain Stroke Center,
Salt Lake City.

[slide.]

We also have invited experts to help
answer the advisory panel’s qﬁestions;during,thew
discussion portion onthe@megting. Withius today

are: Peter Block, cardiologist; Amy Britt, clihical

researcher; Ferdinando Buanonno, neurologist;

MILLER REPORTING COMPANY INC.
“735 8th Street, S. E.
Washlngton, D.C. 20003 2802

. (202) 546-6666
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Kimberlee Gauvreau, biostatistician; Kathryn
Hassell, hemotologist; Thomas Hougen, cardiologist

and also,Chair”9f th§Q§§£§§Y Committee for this

high-risk study.

(slide.]

Richard Kuntz, cardiologist; William
Likosky, neurologist; Igor Palacios, cardiologist;
Mark Reisman) cardiolégist; énd Ca£ole Thomas;
neurologist.

[Slide.]
| Worldwide, over 8,000 successful;WWH‘M
percutaneous closure procedures of. the patent
foramenal valley have beenycompleted in stfoke,
'patients,using the company’s CardioSEAL and
STARFlex technology. Several thousand more .
patients haVe,benefitgdlirom percutaneous clqsure
#of,atrial,septal and ventricula;wgeptal defectsf

The;company’é deviceé,erwpercutaneous,
closure of cardiac septal defects have been
commercially available outside the United States =
for over six years.

In February‘éf ZOOO, thé‘FDAfgavé‘the

company HDE approval for our CardioSEAL device for

percutaneous cl¢$ure@9£mpatent,fofamenalVV@lleY in

patients with recurrent stroke that have failed

MILLER REPORTING COMPANY, INC.
735 8th Street, S.E.
Washington, D.C. 20003-2802

(202) 546-6666
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1 [medical therapy. This HDE approval and the

nff: ~’2V"patients treated under the HDE has established the
3 safety and probable benefit of percutaneous closure
4 flof PFO in select patients.
5 Currently, over 150 institutions in the
6 |United States have IRB apptoﬁéi’fdf HDE”édéeéé“fof‘
7 this device procedure and indication. InuDecembex
8 jof 2001, the_FDA granfed‘PMA approval fér ﬁhe‘same
9 device for percutaneous closure of ventricular
10 ||septal defects in perpainwhigh—riSk patients;
11 The data we are presenting today is

12 derived from the same'multicenter;study that was

13 Jthe basis for PMA approval given less than a year
14 ago. Published reports in peer-review journals
;15‘ including the latest issue of Circulation suggest
~ﬂ16V that the,company’srpercutaneous'closgte devices’aré
17, effective and have low complication rates.
18 [Slide.]
~19 Today, we are not seeking approval for a
20 [broad-based PFO indication. Additional studies are
21 |needed before this can happen. We are committed to
22 || fund and compiete these larger stﬁdiééghthdéy, we75
23 Jare seeking approval and agreement to expand the

24 |[fcurrent PMAWapproval and indication to include

25 ‘percutanedus closurej¢f,patent‘forameﬂal valley in

MILLER REPORTING. _COMPANY . INC.
735 8th Street, S§.E. ‘
Washington, D.C. 20003-2802
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a select group of hlgh rlsk patlents us1ng our’x 
 Latest generatlcn STARFlex deviéev B |

A PMA approval would make treatment access
less burdensome and less expegsive,than wha;“is now
required under HDE'guideliﬁéé aﬁd]'mOEé\W““’””N””“"”
importantly, a PMA approValywould provide acceés to
a next-generation device with a higher closure
success rate,.

We believe the study results before you
offer reasonableJasSuiance of safety‘and'effiéacy
in.this high-rigk group of patients.  We understand
there are concerns about,percutaneous closure for
PFO stroke patients beyond the restricted PMA we
are seeking. The company is very sensitive to that
issue.

NMT: Medical has a,high,leVel'of experience
working within restricted FDA’HDE and'PMA
“guidelines. ,Over‘thevlast few years, the company
has operated,underfthiee‘differehtkand séparate HDE ~
approvals. We have performed responsibly under
these restricted approvals.

i For the last year, we have WCrked within a
very restricfed PMA f6f VSD”¢1¢sure with the’same
device available under the three HUEQQ'"Wé”haVe'
performed responsibly’uhder thé restrictéd PMA.
MILLER REPORTING COMPANY, INC.
735 8th Street, S.E.

Washlngton, D.C. 200032802
‘ (202) 546 6666 -
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: 1i Should we gain'your,approval today, we are fully

2 llcommitted to,cOntinue:tb peifbrmhresponeibly} We
3 |have the systems in place and the experience to

4 {work under restricted PMA guidelines.

5 There is a slight change ih“the‘order of
6 |the agenda. I would now like to introduce Michael
7 || Landzberg whb will take us through the description

8 fof the STARFlex implantation procedure.

9 Thank you for your attention.
10 Proceduial.ovérﬁiéwh
= DR. LANDZBERG: Thank you, John.
12 _ Good,morqing; |
13’ [Slide.]
14 ; My name is Miehael Landzberg. For the

15 | past decade and change,‘I have dlrected the Boston
16 J|Adult Congenital Heart Group between ‘the Brlgham

17 jand Women's Hospital and Children’s Hospital in

18 ||Boston. Thefe I,have“performed the majority of

19 ||interventional procedures in adults withkcongenita17
20 Jheart disease and, more Specifitally} with the

21 collaboratlon of the neurologlsts, have

22 partlclpated in the ﬁejorlty\of PFO cloeh;eemhhehp
25 appropriate in an attempt tokbetter understand and

24 jto effect some change in stroke prevention and

25 recurrence.

MILLER REPORTING COMPANY INC
735 8th Street, S.E.
Washlngton, D.C. 20003 2802
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! I should add that I have no financial

§;§; f kJe2m holdings with:NMT Medical, - They are covering the

o | kéw costs of my being here’today.
4‘ [Slide.]

5 The task that I have been appointed is to
6 fldiscuss with you the technical aspects of STARFlex
7 PFL closure.' I intend to do that in three steps,

8 Jlas you see there. I will begin with a general

lanimation describing PFO STARFlex closure. This

10 Jwill be follbwedkby'e more specific review of the
11 f[requisite tools and the individual procedures
12 |associated with PFO closure and I will close by

13 llshowing you an actual implementation under

14 jtrans-esophageal echocardiography.
15 [Animation Slide.]

16 If you look up at the 8creen, after

17  sedation, an‘individuéliied pain coﬁtrol access,
18 ;venous access, obtained typically via the right
19‘/femoral vein. An entry Cathetefwie piacea within
20 fthe inferior vena cava of the right atrium across
21 | the foramenal valley into the left“atriuh and there

22 Ja guidewire, as you seE”there, 1s place w1th1n the

23 jlleft atrium and, typically,_w1th1n the left'”

24 [pulmonary veins and the entry catheter is removed.

‘_'ZS‘ A highly compliant bailoeh"Iéxﬁigéed“‘;”“””

MILLER REPORTING COMPANY, INC‘M“““”“””'“”““
: 735 '8th Street S.E.
) Washlngton, D.C. 20003-2802"
; o (202) 546-6666
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within the foramenal valley. This highly
compliant balloon, itse;f, is’distor;edhduringk
inflation allowing a mimicry of the.
foramenal-valley anatomy so that the
interventionalist can,chpose;the‘abbropriate size
device for PFO closuxé,k,

At this point in time,rI'typically place,
right here within the foramen, a pigtail
angiographic;cathetéiland injéét 10 écs‘of cdntrast
getting a picture very similar to the ohé that you
see here confirming thé anatomy. of the foramen and
the appropri?tﬁ,chQicéﬁoﬁ-dﬁyigs.gize f9r”qlosure.

Next, a 75 Centimeter long 10 French
sheath is introduced into the left atrium over the
guidewire and the guidewire and the sheath'dilator
are removed.;‘The appiopriaté STARFlex deVice,isu
attached to a delivery catheter. This catheter is
brought right here to the very distal end of the
sheath where either thé_diéféiriéf£ gtriéiM$fﬁé 6fk
the device are extruded into the left atrium or,
more typically, the guiding sheath is retracted
allowing delivery of ithose 1eftatr1a1arms as you
will see hére. R |

After confirmation of,the,arm‘positiohs,
the combination sheath and délivery'cathéfér”aré

MILLER REPORTiNG”COMPAN¥;*iNC;“L'““ i
735 8th Street, S.E. " 7

Washington, D.C. 20003-2802
. (202) 546-6666
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retracted so that the left atrial arms are flush

[against the left atrial surface. At that point,

the delivery sheath is further retracted allowing
the right atrial arms;tngekd?liveredwand, after
appropriate confirmation of the device arm
positioning, the catheter is removed from the
device. | |

At s‘point, I would like to emphasize what
you see here. What is occurring at this point for
the cliniciaﬁ is a relativeiy silent but éritically
important adaptation and achievement of the
STARFlex.device_and an improvementAcompared to the
prior devices.

Technically,iup untilchis point, the
individual aspects of foramen closure are
relatively basic for the interventional
cardiologist; (Ail fbramén¥pcclu5i0n devides
accomplish their goal by retracting what you see
here, the top and pq;ﬁqm portions of the foramenal
valley against each other and allowing for some
septal distortion inside the device, itself.

It is absolutely, for the‘interVentional’
cardiologist;'him'Cr herSélf;‘impdSEibléth

personally manipulate the delivery system to

achieve absolute maximal centering of the device

Vashi ng,ton; E;':yc. ,':,' 2., Oﬂ,oV 0,3., 802 it
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foutd

and minimal infolding and retraction inside the

[0

device, itself.

w

All prior foramen-occlusion devices had

this same inability to maximally center the device

KN

wn

and had more severe septal distortion, as you see

here, and failed to allow for maximal complete

[¢)}

<

closuré of the foramenal valley.

(o)

That STARFlex system, itself, as you see

O

here emphasized, has its own internal

10 auto—adjusting'spring;méchanism Which literally

11 jdrives the,deigéutgwéyéﬁnthﬁ_anatomiQ¢9¢EF¢I,Qﬁ N
12 fjthe foramen allowing for less severe septal

13 jdistortion and a more complete closure.

Mi4v After the device has seated itself, the

15 |[sheaths and catheters are removed from the patient.
16 f|The patient is allowed to convalesce, typically
17’ within twenty-four hours is allowed to return home
'HiS‘ and, over the first few wééké, if nbt months,

19 complete endOthelialiﬁation‘hééwaﬁédffédwéhd ’

20 fincorporation into thé‘left atrial and’right atrial
21 {surfaces ofAthe septum have Qgggy:gd;

22 [Slide.]

23 . Most of the tools required for STARFlex

24 ||PFO closure are those familiar in presence and use

25 fto the adult interventional cardiologist and

, ‘ MILLER REPORTING COMPANY, INC.
“ 735 8th Street, S.E.
Washington, D.C. 20003-2802




at , : 20

1 {include standard wireé,'sheathSQand;gatheters, as

{A}’“,  M 2i you see.
3 The sizing balloons and delivery sheaths
4 ||that are specific to STARFlex PFO closure are very

5 |[[similar to those used in routine adult

6 linterventional procedﬁres. Similarly, the STARFlex

7 [|delivery catheters and devices may be novel to the
8 adult interventionalist. However, théir uses are
9 Jexactly similar to very standard coronary

10 interventions and their novelty is relatively
11 short-1lived.
12 [Slide.]

13 I am going to review with you the

14 |individual steps involved with PFO closure as seen
15 |lduring a cardiac catheterization, a little bit more

16 specific than the animation you saw before.

17 [Animationkslide,]
18 After sedation and analgesia, from the

19 inferior vena cava into the right atrium, into thé
20 flleft atrium,jajcatheter is placed and it is

21 janchored here in the left pulmonary. I have

22 [injected, once you see, a contrast to confirm

23 | positioning. I leaveia guidewire in this position,

24 Jlremove that initial cathéter.

2y [Animation Slide.l
MILLER REPORTING COMPANY, INC. ~
735 8th Street, S.E.

Washington, D.C. 20003~2802 V
©7(202) 546-6666
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You see here an angiographic catheter
placed within the foramen defining the anatomy for
appropriate choice‘of_STARFleX Sizing for
implantation.

[Animation Slide.]

A balloon catheter is placed directly
within the foramen, as yog“eee'here,-eenfirming the
anatomy and the’apprbprieteNCheice‘Of STARFie# for
implantation.

[Animation Slide.]

A 75-centimeter long sheath is fmplanted’
into the left atriumiendathe:S?AREQ$§$§§YiQ§¢is,QQW;
attached to a delivery system and placed within.
this guide sheath. o | |

[Animation Slide.]

It is at the very tip of the guiding

sheath and I have retracted the sheath allowing the

ldistal-most arms to be delivered into the left

atrium, as you see.

[Animation,Slide.]

Both the dellvery catheter ~and sheath are
retracted so that the arms are flush agalnst the'
atrlal;septum andrdev;ce-arm poeltlonlng is
confirmed here with trans?eeéphegeeiyeeho;k
cardiography. But this can be confirmed either

'MILLER REPORTING COMPANY, INC
735 gth Stréet, S.E.

o Washlngton, D.C. 20003/2802 ‘
(202) 546~ 6666 '
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fluoroscopicélly'or the intracardiac echo.

[Animation Slide.]

Once those arms,are,confirméd,tbrbeKin,
appropriatekposition,‘the sheath is further
retracted, the right atrial armS‘are'delivered.

[Animation Slide.]

Again, arm pésitioning iS'confirMed either
fluoroscopically or with the‘assiStance ¢f
echocardiography.

[Animation Slide.]

At that point, the device is released from
the delivery catheter.

[Animation Slide.]

Right atrial angiographywmay be‘performed
to confirm appropriate device positioning. |

[slide.]

As you see here, in this still frame, the
device can be shown to be perfectly locking to
foramen closed.

[slide.]

I would like to end with a final
recapitulation. You will see an actual
implantation of’a STABE;ggwdgyiqgmviaMJN
trans-esophageal echo cardiography.

{Animation‘siide,j‘ e
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Let me review with y0u Vef?‘quickly;’ This
is the right:atriﬁm, this empty space here. The
left atrium here‘between‘the two is the atrial
septum and the foramenalfvalley’coler‘is'used to.
represent velocity of;blood flow. You“will‘see
flow within the_foramenal,valley, itself, here.

After sedation, again, 'aS‘you*recall a
catheter is used to cross the foramenal valley. A
guidewire is 1mp1anted in that p051t10n and, over
that guidewire, is place a hlghly compllant balloon
which you will see inflated in a second.
"the anatomy of the atrial,septum allowing for the
implanter to determine the absolute size of an
implantatien STARFlex device. You will see the

distortion of that balloon occurring now.

" Once that has been accomplished, the

angiographic balloon is remoyed,ﬁwi‘plaee ah,
angiographic catheter there to define the anatomy
again and a long sheath is piacedhevertthe”
guidewire. - Through that sheath is placed the
delivery device and catheter system to the very ehd
of the delivery sheath . =
At that point, thehSheath_is’fetfacted
allowing the distal 1e£thatrialuarms;to‘be”deployed
: MiLnER“RﬁéoRTiNG’chPAﬁY}lIﬁc:”““‘
735 8th Street, S.E.

Washington, D.C. 20003-2802
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and you will see that occurring here. From this
moment on, the internal auto-adjusting springs of

the STARFlex device literally‘driVe this catheter

f|and device system towards the anatomic center of

the foramen allowing it to achieve minimal septal
distortién.

This prpcess;ugug;ly takes about a minute
as we retré¢t thé entire systém:§§nfirming thé”a£m 
positioningiuntil they are flush against the left
atrial surface here ofjthewforémena1 vélley- Once
that has been confirmed, the catheter is furthej
retracted'aIIOWing the right atrial arms to be
deployed, and you will see that momentarily.

As the right atrial arms are deployed,
further confirmation of their positioning is
obtained either fluoroscopically or with the use of
echocardiography, as you see'heréf and the device
is released from the delivery catheter. It assumes
its more normal positidn; |

At that,point, thé'sheaths, catheters, are
removed from the body. The patient is allowed to
convalesce after hemoétasis is aéhieyed;gjihe
patient returns’hdme'fypically‘Within a twenty-four
hour period of time.

I think you for‘youriattention..

MI#LER §E§0RfING éompANY INC. ’
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At this point, I would like to introduce

Carol Ryan who is the Vice President for Research
and Development for NMT Medical.

Déviée Desbriptidnh

MS. RYAN: Good morning.

[slide.]
" My name is Cafol Ryan. I am an NMT
employee and a sharehblder;

[Slide.]

The[STARFlexwdevice has\b@enkdesigned fox

percutaneous closure of intracazdiac defects. It '
is delivered7USihg"théfPMAFaﬁprOVédwcaidibSEAﬁ' o
delivery system and ié a third-generation deﬁice
which is a modificati§n of the CérdioSEAL.

[slide.]

The CardioSEAL is a redesign of the
Clamshell. The framework was changed and the
design changed to improve fatigue and corrosion
resistance. The STARFlex is a modification of the
CardioSEAL. A centering mechanism was added to
improve centéring'and:reduce the'residual,lgak
rate. They are similar in that £heutissue scafféid'
is the same and, histopathol¢gica11y;‘théy“have“had
the same results.

[slide.]

. MILLER REPORTING COMPANY, INC
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1 The STARFlex is available in three sizes,

’éf’z3, 28 and 33 millimeter. It is fabricated from
3 |MP35n. There are radiopaque markers at the distal
4 Jtip of each arm. Polyester fabrié‘is'the,tiSSue
5  scaffold and polyester suture is used to attach it.
6_ There is a pin;attachment mechéﬁism for attachment
7 to the delivery system.

8 [Slide.]

9 The:only differehcekbetween‘STARFleXfand 

710 {fCardioSEAL is the nitinol centering'sprihg.' The
11 advantages of STARFlex are the improved device
12 |Jcentering and better apposition of device arms to

13 jJthe septal wall. This results in significant

changes, both a lower septal profile and higher
15 jjcomplete closure rates.

16 [Slide.]

17 The STARFlex implant is attached and

18 jpackaged with the Qwik Loader uSing‘nYlonkSuture

19 |and a loader button. The Quik“LbédérfiS°ﬁéea“ﬁ6”
20 jcollapse the implant and introduce it into the
21 |[sheath and it is identical to the PMA approved

22 CardioSEAL Quik Loadef. |

23 [Slide.]

24 The critical STARFlex design features are

25 [that it is designed for long-term biocompatability,

735 8th Street, S.E.
Washington, D.C. 20003-2802
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it utilizes a Wéll—characteriZedutissue scaffold
which encourages fast and thorough tissue
encapsulatidn as you can see here,in this sheath
explant at 90 days with both the fabric and the
device arms are fully endothelialized.

It has excellent corrosion resistance, a
low metal surface area, is conformable to a variety
of anatomies and has a low profile in the septum to
minimize hemodYnamic disturbances; Additionally,
it is MRI compatible.

Next I{wouldflike to introduce Dr. Kathy
Jenkins from”the”Depéitmént §f:ééfdiéldg?;ét "”
Children’s Hospital, Boston. ’DrEVJQQkiQSMWill,talk.,
about the clinical—trial(o#erview;‘

CliﬁicélyTrial Overview

DR. JENKINS: Thank you. Good morning.

[Sslide.]

My nane is Kathy Jenkins. I am actually
going to give this presentatlon as well as the
following one on behalf ofme'COlleaguegiDrf
Kimberlee Gauvreau\whokis‘not availab1e thaywbut
will be available‘by teléphoné'Canérehce‘féi”“
gquestions after 10:15.

My institution, the Children’s Hospital in
Boston, has a licensing agreemént‘with'NMTJMEdiCélk

MILLER REPORTING COMPANY, INC.
735 8th Street, S.E,

Wash;ngton, D.C. 20003-2802 o
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1 jfor the STARFlex technology based on the Chairman

‘“”fﬁé of Cardiology, Jim'Loékefs;"dtigihal contribution
3 ||[to the original invenEion. In addition, this study
4 lwas not originally“fuﬁ&éa”byJﬁﬁT”ﬁéaiééi@w“””MA#M%*“ 

5 ||Technology. The data for the préSéntation was

6 |obtained by NMT from Children’s Hospital under a

7 ||separate licensing agreement.

8  Both Dr. Gauvreau and I were assigned as

9 [[some of the intellectual property associated with

10 jfthe data agreement buﬁ,themmajority is held by our

11 jemployer, the Boston Children’s Heart Foundation.

12 jjAlso, my time and expenses are being paid for me to

13 {lbe here with you today.

14 I am a pediatric cardiologist and clinical
15 ||researcher at Childreﬁ's HOSpital aﬁd the‘§rincipa1
16 jinvestigator for this study;

17 [Slide.]

18 What I wOuid;like‘tqwdpmiﬁ_summénize-forﬂ”'
19 |you the information that has been presented in the
20 Jpanel packet. As I am sure you are aware, it is a
21 fcomplex submission ¢onsistipg éf’fbur”éOHOEts'of”
22 | patients. Three of'theééfaje PF§fb¢h6rts'fo# éach“
‘23‘ of the three generations Of'thé‘STARFlek‘deViéé}

24 The pivotal éohort is from the STARFlex,

25 flitself. Two other cohofﬁé“ffdmfﬁhé'prédééééébf‘

MILLER REPORTING COMPANY, INC.
735 8th Street, S E. oo
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devices, the CardioSEAL and Clamshell I devices,
are also shown, as well, an'additiona1 cthrt of
STARFlex devices;implanted;in,noanEO,papients, 

[slide.] |

This data is from a study that is a;
prOSpeCtive;ﬁmulticenﬁermtriai,thatwis ongoing and
began enrollment in May of 1996. Currently, there
are over 650 patients enrolled in this study and
enrollment through September 1;'2001”wa5“submitted
for the purposes of the PMA. Children’s Hbspital
in Boston is the sponsor of the study.

The“study is'ovérseen by:a:safety_and data
monitoring commit;ee.  The,studytihélﬁaééWQAtiths
with patent foramenal valley as well as other types
of defects and data from this specific study'were
used to support PMA approval for VSD as well as the
three HDE approvals NMT was granted for the
CardioSEAL technology.

[slide.]

This high-risk study was designed to
evaluate the safety and efficacy of the STARFlex
device in patlents with llmlted acceptable
alternatives. It.lS a prbépe§t1§é’§ohort of
1mplanted’pat1entskw1thout a coﬁt;olMéféﬁb

[slide.]

MILLER REPORTING‘COMPANY““INCJ4i i :m;ﬁ”, 
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The referral and entry process for the
study is shown in this slide. Patients Wé@ef“ 
referred to the implanting centers by,/in the case
of PFO, their,neurologists or other treating
physicians. The information is #hen revieWed by an
interventional cardiologiStrto determine
suitability fOf,moving’forwaﬁd.

The information about the patient was then
presented to an independent peer-review team of an
uninvolved cardiologist and cardiac surgeon who
determined that the inféfﬁéfiéh §fovidéd“W§§”&””
complete and determined the final entry ijpatients,
into thefstuay:”“This‘same‘prOCéééﬂwas’déed“fdf””wy"”
non-PFO indication.

[slide.]

The~criteria:used,by the peér—review teém
were that the patient had one or more cardiac
defects that resulted in sufficient hemodynamic

derangement to warrant interventi¢n'with either a

type of defect that ié‘teCHhiéaily"Hiffiéﬁiﬁ or
impossible to”close'surgicaliy’cr“an overall =
medical condition such thatkthe surgical risks are
sufficient to justlfy the known and ‘potential
unknown rlsks of the dev1ce closurevprocedure
[slide.]
MILLER REPORTING COMPANY; INC.
735 8th Street, S.E.
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Throughout the reﬁéinder,of,the‘SFudy,'the
management of patients was primarily dictated by
their treating physician. HoWéver, the outcome
evaluations were perfprmed,acco;ding to the study
protocol and baseline discharge 1, 6, 12 and 24
months following implantation. |

These assessmentskinqludéd‘a cliniqal
“evaluation, bhéSt X—ray;’EKG}féChéCardngram and
fluoroscopy at 6 and 24 anths,k”CQre,labéﬁatOries

were responsible for the final interprétatidn of

[ chest X-raYS1and*fluqxqsqopiE?Mﬁsﬂwgll.aswwu®%,wan“
echocardipgrams.

[Slide.]

In terms of presenting the efficacy
information for this submission; We outlined the

following goal of treatment. The primary goal of

treatment for this procedure in this cohort was to
alter the negative health state associated with PFO
patency wheré the negative health state resulted in
right-to-left shuntlng or rlsk for systemlc emboli.
[slide.] T
Based on that gOal the primary outcome
for this submission is PFO eradlcation ,Secondéry
outcomeS'were‘improveyentuinﬁogygep!satgrétipn‘in
'MILLER REPORTING COMPANY INC
" 735 8th Street, S.E.

Washington, D.C. 20003: 2802
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embolic events.

[Slide.]

‘The primary efficacy outcome or PFO
closure status wdas defined”ip,;hewprotocol to be by
echocardiography. The use of trans-esophageal
echocardiograms ahd conprastjinjeetionsyﬁefe‘
specifically left‘te the discretion of;treating
physicians at a specific meeting where’this was
discussed by the Safety Committee on June 12, 1998.

The'committee recommended tfan553395hé9éalw
echocardiogfams if trens-thoracig‘viewsewere deemed
inadequate and also recommended that a contrast
injection be performed aﬁ at least one:foliow—up
time point in all'PFO“pafiéntsgeeee;

[slide.]

This slide shows the residual flow
categories bY which clOSure‘StéﬁﬁSSWéS;détﬁfmined}e;
Absent meant no detectable color flow or a negative
contrast injection. Trivial was less than a
1—millimeter jet. Small, less,than up to 3 in
adults and more than small greater then_;he;f

Once again, I should emphasize that these
were reviewed by a core laboratory.

[Sli@e;]”

Improvement in ongen'saturation,was

| MILLER REPORTING COMPANY, TNC.
735 8th Street, S.E. ‘
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judged as a change from preimplantation baseline
and cutaneoué oxygen saturation at discharge six
months post- 1mplantatlon ahdsﬁootmrecent follow up .

[slide.]

The .occurrence of embolic events was
presented to you throughout the“entireiperiod of
follow up. The evaluétion and;méhagement déoisionsg
about these events were made by the treating
physician but all‘of the events were reiieWedhby
the Safety and Data Monitoring Committee.

[slide.]

We retrospectively categorized potential
embolic events for the purpose of this submission
using the following definitions: CVAs or strokes
with permanent neurological deficits or lesions
seen on imaging studies; classic TIAs as classic
face and arm weakness and speech impairment; in
middle cerebral—artery distributionQWithncompiéte‘
recovery by 24 hours after onset, and no’permanent
deficits on imaging; tran81ent v1sua1 symptoms and
other transient eventé AT e e k

[Slide.]

In terms of the safety assessment for the
product, we used a ‘c‘oapﬂr‘e“heﬁ‘is'jive,/~~a'e'fi‘ﬁ;;"ion‘s;tm‘ilar" |

MILLER REPORTING COMPANY INC
735 8th Street, S.E.

Washlngton, D.C. 20003- 2802
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1 |to drug studies whereby a1l adverse events

£ 3 |occurring at any time point during follow up were
_j recorded. Each of thése eVents’was‘independently
4 |lreviewed by aksafety and data monitoring committee'
5 [[who were responsible for the final data
6 |lclassification inrterﬁs of attributability and
7 |seriousness.
8 | [slide.]
9 These are the degree-of-seriousness
10 jjcategories that were ﬁSedey‘the safety committee
11 flusing a standard definition.
12 [slide.]
ﬁpajy,,“l3 As well as tﬁé”éttfibutabiliﬁy‘Categories.
»‘c} 14 We used three categorles of attrlbutablllty,

15 Jdefinitely, probably or pos51bly where possibly was
16 [|plausibly, similar to drug studies, related to

17 device”posiﬁioning, dévice’arm‘fracture;,otherwise‘
18 |to device, épecifically to‘ﬁhe iﬁ§1ant,poftion of
19 the catheterizatioh of’to thekcathéteriZation,

20 jlitself or a variety of unrelated categories.

21 [Slide.]

22 The;primaryféafetyidutCQmé'ﬁag'

23 |descriptive, defined as the proportion of patients

24 with at least one serious or moderately serious

25 [ event that was probably or definitely related to

MILLER REPORTING COMPANY
735 8th Street, S E. ' SR
Washington, D.C. 20003- 2802
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1 fthe device implant orzcatheterizatien'procedure. 

2 [Slide.]

3 A more comprehensive definition of all
4 jevents that occurred during follow,up'was aM ;

5 secondary safety outcome.

6 [Slide.]

7 Just to remind YOﬁ that weaalse haQe

8 presented 1nformat10n about a CardloSEAL cohort,
9 "These patients were derlved from the exact same
10 {trial as the STARFlex cohort using identical

11 jjmethodology.

12 [Sllde ]
13 A Clamshell I cohort is derived from a
14 different source. This informationﬂis from a

15 [lretrospective registry of all patients implanted at

16 [ Children’s Hospital with,devices during the

17 jJoriginal Clamshell regulatory trials. Our database
18 |[iwas retrospectively created in 1994 at the time of

19 Jthe Clamshell I FDA audits and then has been

20 |Jjfollowed prqspective;since'then.

21 It also 1nc1udes patlents ‘with patent

22 ||foramenal valley as well as other tybes of defecte

23 Jand is primarily intended as a screen for’late

24 |Jdevice-related and oﬁherfmajor clin;caleevgnts;'

25 [slide.]

MILLER REPORTING COMPANY INC
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As it is a régistfy,'folléW—upwteStiﬁQ'iébkv
recommended by not required. It becomes more
frequent atwlater‘timé pcihts'after impléﬁf.

[slide.]

In terms of adverse évgnﬁswtha#;h§Ve
recorded since 1994, neurdlogical’events havenbeenk
specifically screened for evaluating the'cliniéél
data that has been obtained.

[slide.]

Echo ciosure Status‘is defined‘similarly,
although-thete“is not!a §istin¢tionHinythis group
between trivial,and,abSentﬂdEféCts; ’

Trial Analyses, Results and Conclusions

DR. JENKINS: I would now like to show you
the results from the Stpdy.

[Slide.]

This informati¢n, aévi éaid; was prepared
by my colleague, Dr. Kimberlee,Gauvreéu, 

[Slide.]

The PFO pivotal cohort contains
information about 49,patients who had a STARFléx‘
device implahted to close a PFO. All of these
patients had;the devi¢e‘successfqyly implanted at a
single procedure with a single device.

[Slide;};vWNm,w
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Although’the entry criteria for our study

|was judgment based, for the purposes of

clarification of the data presented to you, we have
outlined the indications for enrollment for you on
this slide. As you can see, it was fairly diverse.
Patients had both complei and médiCa1 diseé$e Q? 
both, hypercoagulable‘sfates; right-to-left
shunting as a primaryfindication, failures of
medical therapy and, as ?6u Can’see at'the‘b0§tom/
somewhere in the range of 25 to 30 percent of the
cohort had nonmedical c0ntraindications‘to,médical'
therapy.

Interestingly, the peer reviewers often
cited the océurrende of’the stroke as the reason
for entry into the study as a contraindication to
surgery.

[slide.]

Thirty—nine‘patients had a prior
neurological event as the primary reason that they
were referred for closure. SeVeanatients had
right-to-left shunting as the primary reason and
three patientskhad,both,

You can see the age dlstrlbutlon of thep&*w*
patients who;were enrplled. I should say ‘that
these procedures were all performed‘at,pediatric

“MILLER REPORTING COMPANY, INC.
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{institutions so, for us, this is a rather old

% cohort. The majority of the patientéMWéféwgéﬁﬁééni‘v

twenty and fifty yearé of age.

[Slide.]

All of the three availéblé‘sizes of
STARFlex are represented in this dataset.

[slide.]

The use of medications pre- and
postfdevice;placementlwere‘dictatedwby;treating
physicians based onkindividual patient indications.
Aspirin is récommendeq fgr‘sikaonphshafte;”implgn;
as a part of our study design.

[Slide.l

As you can.see in this slide, the use of
medicines was variable but did shift after device
placement with nearly half the cohort on no
anticoagulation after six months and a
substantially fewer nﬁmber of patients on Coumadin
at that period.

[Slide.]

This slide now shows the data for the
primary efficacy outcome for the pivotal cohort.
Of the 49 patients, no infgrmation‘was available
on‘closure‘statUS,forétW§ patients, in one case,
because an echo was not performed and was missing

. MILLER REPORTING COMPANY, INC.
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and, in one case, because an echo was deemed

‘luncertain by the core laboratory. =

In the patients,for whom‘data are
available, 44 of 47‘patients, orﬁS4"perCent, had
documented complete closure. One patient had a

less-than-1l-millimeter residual defect énd,twO'

patients had larger defects noted.

[Slide.]

Although the type ofkechocardiogrém was
"not specified by protOCol, for the purpéses of this
discussion, we have outlined the’typeé_df,eqﬁos

that were done. In the majority of cases,
trans-thoracic echos were used as the primary mode
of assessment. | |

‘In three—quafters of patients, ;hg‘
treating physician did perform a contrast injection
”at one point during the follow-up period.

[Slide.]

This slide now shows theucomplete‘c;OSure
rates for the STARFlex,deviée‘and‘the two
predecessor ‘devices as outlined in the pénelypack;
As I said, the closure rate for the STARFlex device
was 94 percent in this cohort whereas, in the
CardioSEAL,devide,'it”was 8d péfééﬁ£:aﬁd; iniﬁhe
Clamshell,l;deﬁice, it waé‘similar,

MILLER REPORTING COMPANY, INC.
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As mentioned{previoule}:ﬁhe C§rdiQSEAL
and Clamshell device do notwhave,this.qenﬁerigé
spring mechanism. ‘

[slide.]

This slide now ShOWévthé‘impréthéQtHin  “
oxygen saturation in the patients for whom this was
applicable. The median oxygen saturation improved
from 88 prior to implant to 99 after the procedure.
These results are statistically significant.

[Slide.]

This slides shows that a similar
effectiveness was seen with the two predecessor
devices although,the median follow-up saturation
was somewhat lower, pfobablyhagain‘reflecting the
higher residual leak rate with the predecessor
devices.

[Slide.]

In terms of the occurrence of embolic
events, the median follOw«up time for the pivotal
cohort is 6.5 months and, over this,time period, no
strokes were identified. Fbﬁf“ﬁéﬁienfs had |
transient neurological stptomsA‘

[Slide.] |

The periods of follow up are substantially
longer in the two additional device cohorts.

MILLER REPORTING COMPANY, INC. =~~~
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1 |Median follow up for the CardioSEAL device is 14

2 |months and, in the Clamshell, deviee it is 56
3 jmonths. This slide shows’the number éf”StrbkeS'
4 llthat, were observed du;ing the fpllow4up period in
5 fleach of thetthree cohorts.
6 As I said previously, no strokes were
7 lobserved in the pivotal STARFlex cohort. One
s l|patient in the CafdiéSEAL“CaﬁbffféibéfiéﬁCéd75 ”””‘:
9 lstroke as did one patientAinﬂthé'C1amshell cohort.
10 [Slide.]
i We were. asked by the FDA to try to get a

12 Jbetter understanding. of the nﬁmberskof,strokes that

13 Jmight have heeh{expecﬁedfinuour‘cohorts. To do

14 {this, we present our understanding of patients risk

15 ffor strokes in this particular group of patients.

16

The*risk for Stroke for én individual
17 |patient is the sum of theirgriskk£r§m;attributes
18 Jother than a_PFOmplﬁS“théir‘riék‘fromwthe PFO plus
19 jtheir risk from the prdcedureL"Thereféfé;
20 | successful PFO closure should reduce the risk of
21 |stroke to the expected risk based on patient
22 flattributes. |
23 This expected:risk,can be ¢Onservativeiy

24 [approximated as the risk in the general population

25 Jmatched for‘agewaﬁd génder.k”
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[slide.]

To calculatekthe,ekpectedﬂstrdke incidence
in the‘generallpopulation, we used‘th data
sources. One is published data from the Framingham
Heart Study, which reports information by age and
gender for,first—time,stroké rate, We also used
similar information from the American Heart
Association 2002 Heart and Stroke Statistical
Update. 1In general th;swlhfé;méé¥6nwﬁhé£’AHA  u“H
presents is derived from CDC data, and it shoWs
first time qrmrecurrentﬂstnokeﬂrétewby age and
gender. | |

[slide.]

In the pivotal cohort, we had SSUperson
yvears of follow up. iﬁ the combined’PFO‘cohorts,
408 person yesrs of follow vp were availavle.

[slide.]

Each of the person years of follow up were
stratified bY”égé‘aﬁdLgénder,'kThe expected
first-time strokes were then calculat¢d assuming
the population-based incidence rates from the |
Framingham StUde;AThé expe¢tedrﬁirspitim?WW?F%Hqu 
calculated assuming population-based incidence
rates from AHA update

[Sllde 1
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This slide summarizes the results from
thisucomparisQn;;'The;eXpeCted first-time stroke
rates in the pivotal cohertjweeyqf064ﬁand, inmthek
combined cohort, was 0.90. The expected first and
recurrent stroke rates were 0.73 and, in the
combined,cohert, was 1.35. The observed stroke
rates in the pivotal cohOft were 0 and in the
combined cohortswwereez,

[Slide.]

It is not possible to do formal power
genderestraaiﬁégétiégggfThéré£95e§et¢ $h9W Whét the
stroke rates would have needed to be, we,
therefore, instead present the hypothetical stroke
rates that would be necessary to have been observed
in order to achieve stetistical'signifieepce.w

Forlthe PFO pivotal COhort, if wekhad
observed two strokes during the follow-up period,
this would have been different4than the stroke rate.
in the general populafion for first-time or
recurrent strokes. As I mentloned prev1ously, Zero
strokes were actually observed | |

[Slide.]

In the;combined'cohoftsj‘if We‘had'
observed five strokeé,,this,uthen,kweﬁ1d have been

MILLER REPORTING COMPANY, INC. =
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higher”than;theyleveljthat,would‘have been expectéd
in the general population matched for age and
gender for firSt—time;orfrecurrent strokes. As I
mentioned, previously; two s;rokésvwgre_ob9¢rVed,'

[slide.] | N |

Seven“patients,in the study met the
primary safety outcome of having experienced at
least one seiious‘or'moderatéIY”seribus evéﬁt that
was probably or definitely related to the deViéé‘k
implantation or catheterization procedure.

[slide.]

This slide shows the ninﬁ@,;évent.s,
experienced by thdSé“ééﬁen pé£iéﬁféf“”dhé“pétient 
had three events initially catheter-induced
arrhythmia during the proceduré;“afterwards,
post-procedure atrialffibrillatiéﬁ}MEhén“”'”W”
symptomatic thrombus both on the device and within
the atrium[askhotedkaf’deVidé”ékpianf approxiﬁételyi
six weeks after the pidéédure. |

Six additional patients had one event
each, one episode Oficathe;erjigdu¢éd étrHythﬁié)
one episode of traﬁsiént éiffémb¢lism,With”ﬁé'
sequelae during the p%oéédﬁfé;yoné retﬁqpéritoneal
bleed that did not require intervention, two
episodes of post—procédurervomiting‘requiring'“

MILLER'REPQRTING COMPANY, INC.
735 8th Street, S.E.
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medication and I.V., fluid administration and one
further episode of atrial fibrillationm.

[slide.]

once again, additional adverse events were
tabulated as a secondary safétY_éQg?é@é’aﬁd;Wéf¢  fk
reported in half the cohort.

[Slide.]

This slide shows the categorization of
these larger number of évents, the majority of
which were deemed by the safety committee as being
unrelated. Seven'patients did,haVe a device-arm
fracture detected during thé peri6d of“fQIIOﬁ’up
without any clinical sequelae.

[Slide.]

This slide shoWswa,Kaplan—Meier curve of
the time to first device-related event. As you can
see, the events do appear to occur dquite early.

[slide.]

This slide now shows all of the additional
events thatiwere in any way even possibly related
to the device throughout the follow-up periqd. All
are episodes‘of;possibleuarrhythmié,

[Slide,] | |

No patients died during the follow-up .
period and the only device explanted is the one

MILLER REPORTING COMPANY, INC.
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that I,told‘you about"preViOusly;“

[Slide.]

This slide now shows a similar type of
information from the larger CardioSEAL'cohort. One
patient experienced an episode of atrial
fibrillation during fbllow up with a possible
strand of thrombus noted'that‘reselVed'on treatment
and one patient had a malpositioned device.

[slide.]

Once again, these events were noted
relatively early after the procedure,

(Slide.]

This slide now shows gir

ilar information
from the Clamshell cohort. In this cohort, two
patients experienced devicekembqlizationtv One haa
significant hypotension. One patient had a
friction lesion noted in the location of a
device-arm fracture. This deVice“Was ultimately
explanted and one patient experienced a stroke
during follow up with:adherent thrombus described
as superior on the'atiial,septumh:apparently’
closely related‘to'the'deﬁiee}””TﬁismresGIGeHMSHM“"W
medical treatment and the dev1ce was explanted one
month later. No thrombus was present atﬁthe tlme’
of device explanation. Intadditignth tth,
MILLER REPORTING COMPANY, INC.
735 8th Street, S.E. "

Washington, D.C, ”20003‘2802
(202) 546 6666
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thrombus, this dev1ce ‘had a re31dua1 leak which T
belleve was 'd part of the reason for 901ng forward
with explanatlon even though the thrombus‘had‘&“”
resolved. |

This patient also had post-procedure
atrial fibrillation and, six monthewlater;‘was
diagnosed with a lung primary.

[Slide.]

This slide now”éhoWS'theee'deViee—releted;h
events in the much longer follow- up perlod of the
Clamshell I cohort A late event at nlnenyears‘
after implant is the late drop . on th1s slide.

[Slide.]

In conclusion, in a complex group of

patients at risk from PFO patency, impléntetioh”of

||a STARFlex device achieved complete PFO closure in

improvement in cutaneous“oxygenjsaturation,in”'
patients with right-to-left Shuntinghand‘oyenOSie.
Incidence of stroke during follow up was
no different than would be'éXpectéa'fdf”fi?é€*5}”””“”
first and recurrent strokes;ihfthéfgén¢151ff““”
population matched for age’end gender *Proeedural

adverse events were 1nfrequent and manageable and

MILLER REPORTING COMPANY, INC
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late events were"rare;

Thank yOu'very“mubh.

I would like to introduce the next
speaker, Dr. Nancy Futrell. Dr. Futrell is the
Director of the Intermountain Stroke Center in Salt
Lake City and she is ﬁhewChaLryofmthe_Stroke”
Section for the American Academy of Neurology.

‘Concluding Remarks

DR. FUTRELL: Good morning.

[Slide.]

My name is Nancy Futrell. I have no

financial interest in NMTfM§dica1y‘HI‘will'be

reimbursed by the company for my expenses in making
this trip and for my time away from work.

[slide.]

We are all well aware ofyfhe publlc health
implications of stroke. It is théknumber—thrée
killer in the United States’and the_leading cause
of disability. <Clearly, a large number of the
patients who suffer strokes will go bn‘to'perméneht
disability and the financial expéﬁses ar§  - |
horrendous. - o |

Treatment‘options aréﬂimproving gng
secondary stroke prevention iéVéieariY‘betﬁer than

it has been in years, but there are subgroups of

MILLER REPORTING COMPANY INC
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stroke patieptsVthksﬁiii_h@?éiiﬁwﬂééﬁaﬁéTSéédhdary

|preventative measures available.

[slide.]
We have known for a long time that
congenital heart disease is the primary cause of

stroke in patients under age 4, but, historically,

fpatent foramenal-valley and paradoxical emboli have

Jbeen considered rare events in adults. The major

treatment,we[haveVofféréd thesewpatients in the
past haS'beeh‘either open-heart surgery or chronic
anticoagulation which has been less desirable
because of the young age of,the,patients and’
because of the complications of the open-heart
surgery.

[Slide.]

Things are changing with new diagnostic
techniques and we are”nowwawaré“that patent
foramenal valley is probably a risk factor for
stroke in some number of young patients. We say
here under age 65, but, clearly, many of those of
us in practice are seeing this in patients in their
twenties, thirties'and‘fdrties.

We have improved te¢hniques‘for'diégnosing
the patent foramenal valley which are both
sensitive and specific and, further, the new

MILLER REPORTING COMPANY, INC.
T35 BEh StRaet. gTET
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1 ftechniques allow us to get,e‘ieﬁfﬁefefithi&éﬁieﬁ'““”

2 |on the anatomy of the PFO and look for the specific

3 |defects which are higher-risk defects for recurrent

‘4r stroke
S' We know-that:pharmaCOlqgic failures are
6 |not infrequenc. ratients go on to have recurremt
7 |stroke in spite of full antiplatelet therapy and

full anticoagulant therapy. It is thought that

[0 ]

9 fthis is, in part, from the sequestration of blood
10 fin the tunnels of the patent foramenal valley
11 fmaking anticoagulation less effective. These

12 |patients are a real problem to us in

13 ffclinical practice.

14 We have all been wailting for adequate
15 percutaneous_dGVice to be available for closure in
16 Jorder to anidkeurgery whichﬂiewe'ﬁejefi
17 Jconsideration in our patients.
f18: [Slide.]
19 The study maﬁerialithat hés been presented
> 20‘ today does have some limitations‘and,weyare,all

21 jlwell aware of those but there are some strengths in

22 fthe study. Flrst of all there was a panel which
23 determined the approprlateness of patlents for the

24 catheter closure and validated the need for thls

MILLER REPORTING COMPANY . INC'
735 Bth' Street S.E
Washington, D.C. 20003 2802
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The;patientSfWere.ali“fﬁilOWédww'
prospectively. There is a reasonable assurance of
clinically meaningful benefit tofthese patients as
they were well known to be high-risk patients many
of whom had already had’fecurrentkevénts’on
full-dose Coumadin.

The study further provides reasonable
| assurance of safety and efflcacy - The
complications were manageable anduthe 1oﬁg term aad'

short-term safety,of'dev1cewplacement and of

11 f|long-term device in the body has been clarified by
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these trials.

[Slide.]

These patients are like:some of those that
we wrestle with in clinical erCtiCeywhere they had
few, if any, acceptable treatment alternatives.

The patients are at high risk and would prefer, as
we, as the physicians would prefer, to find a
nonsurgicalioptiqn.

Furthermore, because a ldt of'these
patients are younyg, it is of concern to me as their
physician to expose them to the cumulative risk of
anticoagulation and/or antiplatelet therapy over
the decades of their lives. They are difficult

patients for neurologists and we were pleased, as
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neurologists looking at the study, to see that this

l high-risk group of patients were able to have their

stroke risks“reduced down to that”bf:the genera1”"
population with the cipsure;dgv;9¢,;

[slide.]

The indications for the use“that'ﬁéﬁé”béenM“
proposed by the company}arette e%pee;peteptv‘
foramenal valley with;the”STARFIéiwdéVieeiin”'
patients who are at risk for recurrent cryptogenic
stroke or‘trensient iSchemic‘attack when those are

presumed to be caused by paradoxical embolism from

the PFO. These are to be limited to patients who

are poor candidates for surgery or for conventional
therapy for a‘VarietY’Ofmreeébﬁef“°t“w“'

[Slide.]

Which patients are in practicality from my
practice candidates ferkSTAREleXJCioeute”infthe””"
future? First of all, I‘am”IOQkingwfdf“patienté‘

who have a history of a definite embolic neurologic

fevent. We carefully need to rule out alternate

sources of embolus, in other words, that will
improve the llkellhood that the petent forameﬁal R
valley is, indeed,‘réSpohsible‘TEf”EHeweVéht;myb“”

We need to look for risks of conventlonal

therapies and we need to determlne ‘those patlents

MILLER REPORTING COMPANY, 1
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1 |who have higher anatomical risks of the patent =

ii:g' foramenal valley. We know atrial septal aneurysm
‘43; has been associated with higher ﬁisk’when a patent
4 fforamenal valley is pfesgnt,f

5 Currently; as our ﬁnderstanding of the

6 |patent foramenal valley is improVing and as we are
7 looking at more of these patients with recurrent
8 |events, we are getting béttér undérsténa1ng’of the
9 anatomy and risk’of these leSionsg
10 [slide.]
11 Surgical cloSure’is a prpb1emg  Itkhas
12 fincreased morbidity and clearly‘incrgasedfébét aﬁd“”

_13  recovery time. When we compare the types of

’14f morbidity we see in thé'SUppdrtiﬁg”aétacpreééntéd“
15 [today compared with the,typeSjofjc0gﬁitiVe’problems
16 [that we, as neurologists, see afterkpatients have

17 |been on the pump, it is clear that there are some
18 Jadvantages to‘a”non—surgical,approaCh.,i

19 _ As far as pharmacologic Ehéfépy; there are
20 jalso inherent.pfOblemé heré.,”CumﬁlatiVe'lifétime

21 jrisks of decades of pharmacologic therapy are

22 ’significant.,&Risk ofianticcagulaﬁion a1§ﬁé“is i
23'1percent per year;, P?égnéncy”is clearly made more

24 | dangerous by antithrombotic therapiéS'and,

25 |furthermore, we have to switch the pregnant
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patients from,cdumadih”éé'ﬁéﬁafiﬁ"if'tﬁéyfaéé’an“”
anticoagulant.,

It is a significant expense du;ing the
pregnancy and a significant risk to the mother.
Lifetime blood tests are required with many of
these treatments;and iong-term compliance, as you
know, is a’problemkWithkmedical'tnerepiesf

[Slide.]

The concern is what happens ‘in the PMA
environment when we meke the‘deV1ce more available.
I believe we are all concerned for the need to
control device usage, make sure it is appropriately
used in only high-risk patients.

[slide.]

Neurologists ought to be the primary
gatekeeper. The majoiity of the patients in the
study presented today;were, in fect, stroke
patients. The majority ceme’tnrqugh the
neurologists. Clearly, there is ajmove“nationwide
in the Stop Stroke’Act to see’that neurologists
are, in fact, managing and Seeing‘most’of“the'
patients with strokes. “

We need to define, and thls 1ncludes‘
probably in the“labe;;'itself what those hlgh rlsk“'
PFO groups are. :Cleatly, only centers w1th a

MILLER REPORTING ‘COMPANY," INC
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cooperative stroke program, an interventional
cardiology program, who are:WCrking‘tbéethef'to
both select patients and assure the_quality of
selection and outcome should be allowed access to
this device.

There will be more postmarketing study
needed.

[slide.]

There are other groupS'oftpetientS’who may
become candidates for STARFlex closure in the
future but these concepts are evolving and these
patients should not be candidates for therapy until
appropriate studies are done. Based on our current
evidence and our clinical practice, we know that
there are some high-risk stroke patients with
recurrent strokes on medical therapy who are
benefitting from STARFlex closure.

Further, we have seen, both 1n the studies
and in clinical practice of the earlier—generation
devices, that the STARFlex and the STARFlex
predecessors are safely and completely c1081ng

patent foramenal valley’ ‘and reduc1ng the risktOf”WW“'

l recurrent stroke.

Thank you.

DR. TRACY: Thank you very much.
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“Are:there_an?'shbrﬁ'Clériﬁying guestions
from the;panel”beforeQWé;vaeion to the FDA
presentation?

R. PINA: Dr. Tracy.

DR. TRACY: 1I’'m sorry. Dr. Pina?

R. PINA: 'In'yourjlong-term cchb£tfwi£hHk
the Clamshell, how many of those patients do you
actually havgqullOW‘up'dn? I sgwﬁ;hg rate Qf‘
stroke and all that, but it has bé¢h“a while;
apparently, since thbSé‘patiéhfé éamé tﬁfdﬁéh"ybﬁf”
institution. pr many 0£‘thqsewdq yog”actually
have follow up on today?

DR.vJENKINS: There is some follow-up

information in the Vast'majority of the cohort.

DR. TRACY: Thank you.
Canlwe move on to the FDAkﬁrééeﬁtéﬁioh,
please.
.FDA‘Preéentétion

MS. BUCKLEY: Good morning.

[8lide.]

My Iialﬂe:‘jls D(iﬁ;iéﬁm“

mechanical engineer in the Interventional

Cardiology DevicesjBranch in theWOfﬁicgjof,Device[
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Evaluation at the FDA. I am also the 1ead reviewer
for the CardioSEAL STARFlex septal occlusion eystem‘
PMA, supplement subm1ss1on P000049 Supplement 3.

Today, Dr. John Stuhlmuller and I w111
present the FDA summary for the STARFlex system.
This device is a transcatheter septal-defect
occlusion system used in the treatment of pateht
foramenal valley.

Your points of discussion for the clinical
study results and labeling recommendations will be
taken into cbnSidefatioﬁ“by'FDA aﬁd the evaluation

of the applidation. Finally,'you.will‘be‘aékeqfte“;

vote on the approvability of this application.
[Slide.]
The FDA summary will provide a brief

overview of the FDA review team, background, device

[slide.]
Members of the FDA review team present

today are»Dopna‘BuCkley, myself):and;Dr.bJehn:t'

[the Office of Device Evaluatlon and Dr. Gerry“Gray o
from the Office of Serv1ce and Blometrlcs, the 
statlstlcal reviewer for the appllcatlon
MILLER REPORTING COMPANY, "INC.
735 8th Street, S.E.
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[Slide.]
NMT Medical received HDE approval for the
CardioSEAL device for the treatment of PFO in ;
patients with requrrept;éryptaQéﬁiéfétrékétaué”to

presumed paradoxical embolism through a PFO and who

have failed medical therapy. They also received
PMA approval for the CardioSEAL device in December,

2001 for the treatment of ventricular septal

9 [defects in high-risk patients
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The STARFlex device is 81m11ar 1ﬁ de81gn
to the CardioSEAL dev1ce except that the STARFlex‘
device 1ncludes a nitinol centering spring.

[Sl;de,l

The occluder is a double umbrella de31gn“mwh
with an MP35h metal frame, attached polyester“”WW“'Nw
material and a nitinol centering spring. Approval
is sought for three sizes ranging from 23 to 33
millimeters and the device Size”tc’defect‘diametef‘
ratio is generally 1.5 to 2.0 to 1.0. |

[8lide.]

The ‘1nplaae T8 Toadad™15E5 5 16 Froush™
delivery sheath using the Qﬁik'LéédtdeViCGQ kit is
attached to thehdeliverytSYStem tracked thrcugh the’
delivery catheter and deployed across the defect

In vitro or bench testlng, ‘ag’ outllned 1n Sectlon

MILLER REPORTING COMPANY, INC
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1.4 of the FDA summary, Waé'perfOrmed”ﬁhe‘éﬁaiﬁéte' 
the mechanical integr}ty’apd £nn§£ipﬁ 6f££héf 'f””“
STARFlex device.

Biocompatability testing 6f the device
components waS'conducted,in ac¢ordanc¢kwith: -
IS010993. Animal studies on sheep models were
performed to evaluate acute one-month and
three-month outcomes and th”e'fx‘é”sf;ift“é“é"fffﬁé”ﬁé“ﬁélf“‘“”w
biocompatability and énimalgtgsping demonétrate the
integrity and functionality of the device for its
intended uS-éndw;here;areuno-Q#tstanding,
preclinical issues. =

Now, Dr. Stuhlmuller would'like to“maké a
few comments about the clinical evaluation and I
will come bapk‘and,address the queStibns‘to the
panel.

DR. STUHLMULLER: Good morning.

[slide.] |

My name is John Stuhlmuller. I am a
medical officer in the Interveﬁtional'Cardiology"
Devices Branch in the Division Of‘Cardiovascu1ar
Devices. I émugoing to prOVidé a“Bfiéf 8#éfviéﬁ‘bf“‘
the clinical information contained in the BMA
supplement. | | :

[Slide.]
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Clinical datésets; the sponsor has
provided informétiOn for”fbur”différ¢ﬁ£”¢1iniéﬁl}
datasets. First is the pivotai éQhort ﬁqerFO 
closure using the STAﬁFlex'd¢Vi¢ei  iﬁ¢ n9ani?Qt§1
clinical datasets include,the'follbWing: use of the
CardioSEAL for/PFOLClpsure;kusewofgthe.ClamSKéll'ii
for PFO closure;“and,ﬁsé‘Of‘the STARFlex for
closure defectS“other than'PFOf

On the pivotal cohort:59?;P30191Q§u£e_wi%l._
be reviewed at this time.

[slide.]

Pivotal cohort:‘the pivotal qoho;t forfPFO’,
closure is a retrospectively derived, open-label,
single arm patient subset ofvthe highQriék fégistry
conducted under“an IDE at Boston Children’s
Hospital. ©No control group hasqbéen identified.
Patients were eligible for’deViCe piaééménflif
surgery was either technlcally difficult or
impossible or if the patlent was sufflclently s1ck
that surgery:would pose an uhacceptable risk.

Enrollment in thé registry‘is consistent
with the compassionate-use criteria as outlined in

the expanded-access provisions of the Food and Drug

|2dministration Modernization Act of 1997. The

registry is also primarily a sihglé4Céntér“étUdy.

 MILLER REPORTING COMPANY ’ INC
‘ o 73578th” treet .
, Washlngton, D.C. 2000 - 8’02
5 (202) 546- 6666




at

'11 "

13

W N e

s

10

12

14

15

16

17
19
20
21
22

23

24

25

61

[Slide.]' .

A total of 49‘patients were
retrospectively identified for inelusion‘in,the"
pivotal cohort for PFO closure. Devices were
placed in 49 of 49 patiente in,whbm;deviee
placement was attempted.

[Slide.]

Indications,for'closure:,indications for
closure included prior neurological event in 39
patients, presence of right-to-left shunt in only
seven patients, and both a prior neurological event
and shunt in‘three patients.

[Slide.]

Patient outcome assessment, effedtivehess:

no prespecified outcome measures were provided for

| assessment of effectiveness, clinical benefit.

lProcedural success defined as a reduction of

embolic risk using echocardiography, a surrogate
endpoint, has been propeeed as,the primaiy efficacy
outcome measure for assessmeht of clinical benefit.

Evaluatlon of a recurrent neurologlcal
event, a cllnlcal endp01nt has been proposed as a,
secondary outcome measure for aséessment'cfg‘
ciinical benefit.

Safety: no prespecified outcome measures

MILLER REPORTING COMPANY, INC.
735 8th Street, S.E.
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|were provided for assessment of safety, clinical

benefit versus risk. “Thégprimary‘Safety outcome
was assessed by evaluating thé num5ef of éétiéﬁfé
who experienced seripusgor‘mgderately serioué"
device implantation- or catheterizatidnérélated
adverse events. | | I ” kR | o
[slide.]
Effectiveness, "echocardiographic

assessment. Of the 49 patients enrolled, no echo

|information was available for five patients. No

echo follow up was provided in two patients and
echos were_classified”by'thekqoreylab,as:Uchrtain
in three patients. Therefore, echocardiographic
assessment was only completed,ink44vof 49‘patients.
The sponsor reports cloéure in 43 of 44
patients for a procedural success rate of 97.7
percent. Of the 44 patients, six patients were
classified as héving éomplete clOSure baéed>6ﬂ;
preliminary review in which‘the'¢or¢flab;fg§dghgs
were uncertain. Technical imaging errors occurred
in nine of the 49 patients,
No strokes and four traﬁsient neurological
events were reported.
[Slide.] |
Safety: patient evaluations wére scheduled
MILLER REPORTING,COM?ANY;iiﬁé;H ”: o
e P35 8th "Stréet) SUE.
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at one, six, 12 and 24 months after device
placement. Adverse events by time of event are
reported as within two days of implant, two days to
one month, one month to six months and six months
to most recent follow up.

Adverse events were characterized as
device-related with a separate analysis for
device-arm fractures, implantation-related and
catheterization-related.

[Slide.]

Serious or mode:ately seriQusradverse
eventSYWére hoted‘in 13 of 49 patiepts ié«Wh%chw; w,.
device placement was attempted. Seven
device-related, one implantation~relg;ed“andwfiye
catheter-related adverse events were noted.
Device-arm fractures were noted in seven of 49
devices. | |

[Slide.]

Study limitations: study limitations
include the following; vague patient selection
criteria, no control group, no prespecified study
endpoints, no prespecified suécess criterié and no
prespecified sample size.

In summary, FDA believed that this Study
does not qualify as afwéll—CQQtrolléd
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investigation.

MS. BUCKLEY: FDA would now like to obtain
input on the foliowing §§§$ti¢ﬁé?wmkw

[Sslide.]

The sponsor has submitted data to support
the approval of the use of the CardioSEAL STARFlex
device in the following patient populatioh:‘
patients at risk for recurrent\cryptogenié stroke
or transient ischemic attack due to presumed
paradoxical embolism through a patent foramenal
valley and who are poor candidates for surgery or
conventional drug therapy.

To support this indication, the sponsor
has provided a retrospective subset analysis from a
registry study sponsored by Boston Children’s
Hospital that includes patients with various
anatomic defects who are considered high-risk for
surgical closure.

The pivotal cohort is comprised of 49
patients with PFOs. Regarding efficacy, no
prespecified outcome measures were provided for
assessment of effectiveness and prdcedural suCCéss
defined as reduction of embolic risk using

echocardiography has been proposed as the primary

efficacy outcome measure for assessment of =~~~

MILLER REPORTING COMPANY, JINC. ,
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effectiveness.

The sponsor reports a procedural success
rate of 97.7 percent. Of the 49 enrolled patients,
no echo information was available for five patients
and, of the remaining 44 patients, six addi;iena1,
patients are classified as having complete'closure
based on preliminary review. See Table C1A in
Section 5D1 of the panel pack.

Evaluation of recurrent neurological
events has been proposed as a secondary outcome
measure for assessment of effectiveness. There
were no strokes reported and four_efq49'patients
were reported to have transient neurological
symptoms. See Table C2A to C3A in Section 5D1 of
the panel pack.

[slide.]

Question la: Please discuss the use of
procedural success as the primary efficacy outcome
measure for assessment of clinical benefit.

Question 1b: Please diseues“the useHQf the
occurrence of potentlal embolic neurological events
after dev1ee placement as a secondary efficacy
outcome measure for assessment of clinical benefit.

[Slide.]

Regarding safety, no prespecified outcome

MILLER REPORTING COMPANY, INC.
735 8th Street, S R

Washington, D.C. 20003- 2802
(202) 546 6666




J3

at

10

11

12

13

14

15

16

17

18

19

20

21

22 |

23

24

25

o |

66
measures were provided ﬁér'asséssméht 6f_safeﬁy.
The primary safety outcbme“Wés asseééed'by‘“
evaluating the number of patients who experience
serious or moderately seribUS‘deQiée‘imﬁiaﬁtaﬁioh
or catheterization-related evehts\

Of the 49 patients evaluated over the
follow-up period, thirteen patients experienced a
serious or moderately serious adversé’event, These
events were further characterized as related to the
device for seven patients ofkrélatedto”the
implantation or catheterization’pfdcedure, six
patients.

There were no patient deaths or strokes

during the follow-up periOd. ,See‘Tab1és Bl to B13

in Section 5D1 of the panel paék.

[Sslide.]

Question 2a: Please discuss the use of
serious and moderately serious adverse events as
the primary safety outcome measure for assessment
of clinical benefit versus risk.

Question 2b: Please discﬁéégﬁhethéritﬁe
echocardiographic evaluation and ¢1inical
evaluation allow adequate assessment of
device—related’cliﬁicai.éventsg 

[Slide.]
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Question 2c: Please discuss whether
adequate information has been provided to allow
assessment of the risk of recﬁrreht cryptogenic
stroke versus risk of device?related neurological
events.

Question 2d: Please discuss whether
adequate infbrmaﬁionehaéfbeéﬁfpféViaéd to
characterize the appropriate post-device placement
antiplatelet regimen or{anticoagulationﬁregimen.

[slide.]

Question 3: Please comment on the lack of
® prespecified control group, prespecified outcome
measures and prespecified sample size.

[Slide.]

If you believe that the data~preseﬁted
today are inadequate to SUppOft‘safety'an&
effectiveness, please address the following
questions.

[slide.]

Question 4a: Please clarify if'additionel
analyses on the current. dataset could be performed"
to prov1dekadequate 1nfefmatlonwto‘se§p0ft eafety
and effectiveness. | |

Question 4b;bPlease4elerify if ﬁhe
collection of additional data déiﬁg“fhé”éufreﬁt"w””\

MILLER REPORTING COMPANY," INC
735 8th Street S.E.

‘Washington, D.C. 20003-2802 ‘*\
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patient selection criteria and outcome measures
would be adequate to support safety and

effectiveness .

[Slide.]

Question 4cC: Alternatlvely, 1f you belleve
that a new trial is requlred please address the
following clinical~trialldesign questions.

Questioh i: given, our cuirent
understanding of thescaUSaidielatibnshipwa“tﬁé“"‘WM'
presence of PFO in stroke, please discuSS‘whether a
randomized trial is necessaryetQ eyalgate_safety
and effectiveness and, if so, can a randomized
trial be completed at this time and what is an
appropriate control group.

[Slide.]

Question ii: Please discuss whether
adequate trials can be deSigned“witH”Hisfbiical
controls or objective performancefcriteria.

Question iii: Based on the type of study

ldesign proposed, please address the following

issue: Please characterize the app?opriatekpatient
population for study enrollment; piéagé”aiééﬁéé“thé““
appropriate primary ahd*seCthary"buEdbheémeasﬁresd
for evaluation of effectlveness and safety, and as
part of this d1scuss1on, Please;cgmmenp ongthgsuse
MILLER REPORTING COMPANY, INC.
735 8th Street, S.E.

Washington, D.C. 20003 2802
: (202) 546 6666
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of clinical versus surrogate endpoints.
[slide.] |

Please discuss the app;ep:ia;e duratien ef

patient follow up. Please comment on what WOﬁld'be

a clinically relevant sample size. Please discuss

the criteria for a successful trial. Finally,
please comment on whether adjunctive antithrombotic
medication regimens should be’left te the operator
or prospectively outlined in tﬁe'protoc01Q

[8lide.]

A summary of the physician training
l program hae‘been provided in Section 5 of the panel
package.

Question 5: Please discuss any

improvements that could be made to this training

program.

[Slide.]

One aspect of the premarket evaluation of
a new product is the review of its labeling. The
labeling must indicate which patients are
appropriate‘for;treatment. Identlfy potentlalk
adverse events with the use of the dev1ce and‘
explain how the prodUCt'shegld beiused~to,meximize
benefits and minimize adverse“effeetep

[Slide.]
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Question 6a:'Piéaéé”commentHon'the
Indications for Use section as'to‘whether it
identifies the appropriate patient population for
treatment with the device.

[Slide.]

Question 6b: Please comment on the
Contraindications section as to whether there are
conditions under which the device shculd”nbt“be"
used because the risk of use clearly oﬁtweighs any
possible benefit.

[Slide.]

Question 6c: Please comment on the
Warnings and Precaution$ Sec;iQn as-to whether it
adequately describes how the device should be used
to maximize benefits and minimize adverse events.

[Slide.]

Question 6d: Please‘comment on the
Operator’s Instructions as to whether it adequately
describes how the device should be used to maximize
benefits and minimize adverse events.

[Slide.]

Finally, Question ée:wPlQase comment on
the remainder of the device labeling as to whether
it adequately describes how the device should be
used to maximize'benefitawagdwminimize,adveISe;
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events.

The panel package includes the available
data for the,STARFlex;deﬁiéehfﬁ3fﬁéféiﬁaﬁaiwééhbftﬂﬂw
In addition, data were provided for the CardioSEAL
device and for the Clamshéllulfollpﬁiﬁp'SEUdy;
Section 5D3 of the panel pack. It includes some
follow up'out'tc}ten“Yéérs}'wn

Please discuss long-term adverse effects
that may be associated with théwdeViCe implanﬁétién
including late thrombosiS'ermatidn; theHrisk”6f‘“
endocarditis, problems with laﬁé dpéfétioh:and‘
arrhythmias.

[slide.]

Question 7: Based on the clinical data

provided in the panel package, do you believe that
additional follow-up data or pcsfhéfket:étudiés’are'
necessary to evaluate the chronic effects of the
implantation of the STARFléX‘deViCé; If so, how
long should patients“be”fdllCWéd“én&WWhaEAehdpbihfs”
and adverse events should be measured?

Thank you.

DR. TRACY: Any brief CIariinng questions
from the panel to the FbK§ : | :

DR. COMEROTAs“;Is‘that[all?”“"”

MS. BUCKLEY: That’'s it. ,

MILLER REPORTING COMPANY, 1
735 8th Street, S E. e
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1 DR. TRACY: I think, at this point, we are

2 |bit ahead of schedule but we will go ahead and take
3 |a fifteen-minute break at this poinf; Please be

4 flback at a little before quarter of.

Sk" [Break.]
6 Open Committee Discussion
7 DR. TRACY: We are going to move on to

8 open committee discussion at this point and the
9 |lsponsor is invited to the tablelthere to ease:‘

10 things.

11 I will ask Dr. Vetrovec to open with his
12 Jcomments and review.

13 DR. VETROVEC: 'I will try to brief. We

g

14 |have a very distinguished panel that I am sure can
15 fadd a lot, but it just seems to me, to summarize
16 very gquickly, we were aéked toye#a;ﬁé;e_thek fk
17 jefficacy and safety of a device that was implanted
18 [in 49 patients in a pivotal study of which a
19 |minority of the patients’had“oxygéh'désatufét£§n as
20 [|a primary indication;ahd.theMajdfitywéfﬂthé“
2;  patients had some defihéd}’hoE‘WéiludefihéH}’but'f

- 22 |{some neurological eveﬁt in association with ==
23 "high-risk attributes that warranted'device

24 'placement other than medlcal or surglcal therapy

Several things that I thlfgﬂfffgff‘f7f7 “

_ MILLER REPORTING COMPANY, INC
735 '8th Street S.E.
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taking into consideration are whether or mot the
changes in oxygen saturation that are indicated in
the subgroup of patients with desaturaticn were
associated;with‘actuaITCIinical”imprOVement‘in‘thé“
patients’ functional status.

I think that category,QpratientVOtherwise
is fairly easy’to_undens;and; particu1ar1y if;they
have an improvement in functional performance;'
Perhaps more concerning to me is trying to wrestle
with the subgroup of pqtignts th‘hayeUh§d
cerebrcvaSCU}arﬁQV?ntsfy ,,”Q,_,“

One of the questions that troubles me a -
little bit is there is no clear summary of the
admitting diagnoses that'conétitutéd”é neurological
event. That might be worth discussing because, on
the other side, are four neurological events that
don’t categorize a stroke andférekCategorizedras
some other noncérébfél isdhémiéievént,’

Yet, it is not clear to me that they were
not necessarily the same initiating event that,got
the patient into the studykand wa§\¢onside?éd é””
concerning neurological event. So it would be
worth comparing,thése; it seems to me, events and I
would be interested in the”épbﬁé6f7éfédmméht8§”'

I would also wéndér'abbutﬁﬁhéwﬁsé df thé

| MILLERfREPoRTING“Cbmpéméf*iNCt@“f“5“*”“*“*
735 8th Street, S.E. =

Washington, D.C. 20003-2802
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AHA stroke criteria as a:"control";When there‘are

|lpublished data as to the relative risk of stroke in

patients with PFOs with(variQUdeéfiﬁéd”medidél
treatment and why that was not used as the
comparative cohort in the’preSeﬁtatibn that we saw.
I would further ask, just to be certain, that these
patients only have PFOs and that they are not
subgroups of'patieﬁts'with;assoéiated atrialbééptél
aneurysms. That seems not to be well-defined in
this.

The last comment I‘have isiif one looks at
Page 12 of the handout we have of the presentation,
on there is a list of the TEE versus TTE endpoints.
One of the things that strikes me, 1o¢king‘atkthis,
is there are definitions of trivial residual flow
or small residual flow in»aygroup of patients‘that
only three of whom had transesophageal échos. Yet,
the vast majority of theserpgtients had
transesophagéél echos p?e—implantation’of the
device. “

One of the questions would be how many of
those patients pre- reqﬁired‘either‘bdbble studiés
or specifically a transesophageal éChd toWidentify
the shunt and were the same;ciiféfié éB1éLt6;:i 

mean, were there matching diagnostic studies at the
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end.

That is, if a patient required a TEE, to
show the shunt before implantation of the device
but only had the TTE at follow up;‘dd“we‘really
know that that is a closed defect. |

So I would, I guess,'askﬁtheksponsor to
comment on those issues.

DR. TRACY: For the sponsors, again,
please identify yourselves.

DR. .JENKINS: I am Kathy Jenkins. Let’s
see. if I had all four of them down correctly. The
first one was about whether the definitions that
got you into the study were the same as the
definitions that were classified as outcomes after
the study. 1Is that your first question?

DR. VETROVEC: Correct.

DR. JENKINS: And whether, I thinkv
particularly the tranéient neuro-type events that
were seen afterwards and recorded as potential
events were the kinds of events that were seen
previously. I think that is a very good question.
I actually don’t have quantifiéd inf§rmation for
you of the numbers of strokes and numbers of
recurrent events that the 6r;ginal cohort had prior
to this.

-~ MILLER REPORTING COMPANY, INC.
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I think it is very important tq‘underStand
that the entire protocol is, in my mind, more a
clinical effectiveness rather tﬁéh éfficééy“£fia17'
to use the precise term. The events that had
occurred previously were of suffiéient potential to
have been embolic to have gotten the patient',
referred for the study. |

The events that occurred subsequently were
actually interpreted in light of What the people
knew about the closure status and'the ¢l¢ts ¢ﬁ_th¢_
device by the treating physicians. So I think your
point is a good point_@n@ﬁwgwégrtainlyfcduldfgo
back and clarify that for you. But I don’t have
that information fof you now.

The second question was a comparison of
the AHA stroke data'rather,than the papers in the
literature of cohorts of patients“treatéd“ﬁéafééily
for stroke. This is a big issue in this study and
in the choice of our presentation of the data. It
is actually an even bigger iésuéﬂin thé more
comparative PFO trials that are_beiﬁg contemplated.

I, personally,zbeliéﬁé EhaEAOﬁéiproblém

with many of these studies is that the issue of

baseline patient risk versus attributable risk to

the PFO'has'not‘béénVWéll"defihed“in“hény‘of”thOSé

MILLER REPORTING COMPANY, INC
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studies. I didn’t find a COmparison cohort in the
literature that I felt we couidwcqnﬁrql«for 
baseline risk of‘patientzseparété‘frém the PFO that
would be an appropriate/CGmpériébnﬂ

So Kimberlee Gauvreau chose, instead, to
go all the way back to sort of basics of simple age
and gender distributions rathei than”édjusting for
things that were not well presented in the
literature and couldn’t have been easily adjusted
for in our patients in terms of understapding
follow-up stroke ratés;, 

That is our basis forrog;’presentation’of
the information ratherwthan any of the literature
comparison cohorts. In the follow-up Stﬁdies,
patients can experience strokes even after , |
successful PFO closure and then itfgets attributed
to something else. I see that as a failure,of;the
diagnosis of the PFO in the first place and an
issue of attributable risk to thelPFO}“

I think the next question was about the
atrial septal aneurysms.’ We have that informétiqp
and we didn?t actUallyfpiéséﬁffiﬁyté yéﬁ’beéaﬁée’of
the subgroup analysis problem. We are very
appreciative that these are very small cohorté that
we are giving you. |

MILLER‘REPQRTINGlCQM?ANY,”INC}
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In our entire PFO cohorts overall, we
have, in general, observed approximately 1O percent
of our'popuiation to meét a definitidn of atrial\
septal aneurysm. We have not stratified the
outcomes by this 10’percent categcry; but theyyare
included in all three of the cohorts.

Then the last question was about whether
the PFOs had beén ideﬁtified by TEES pre- and‘then
by TEEs during follow up. I should clarify, by the
way, that I think part of the»déciéién‘nbt‘to%ﬁsé“
TEEs during follow up is remember that the vast
majority of patients had TEEs done during the
procedure with closure assessed at’that inﬁt.

That is actually not'an‘éndpoihtkfdr §ﬁr
study. I wish, in retrospect,ﬂit h§d‘b§en5 We
actually used discharge echocardiography and then
subsequent evaluations to assess closure status
over time. So those informAtionjare not presénted‘
to you even though they wefe,done.

I should also just comment about the TEE
use and IVE use. As I said, this issue was
specifically addressed by our safetykéoﬁmitteélat
one point early in the trial. Iuthiﬁk thi$’is a

reflection of the pediatric bias. These are

pediatric centers predominantly and issues of’
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79 .
multiple procedures and,even iV§f$I”thiﬁk;”éré é
more sensitive issue in;fﬁébédié{fiéwééhféfﬁf“”“”””

But, perhaps more importantly,
transthoracic views in youhger‘patients are
actually often deeméd”édédﬁété.Wan”bur"Study;'wek
did use this, the judgment of our clinicians
regarding this. So I,dokthink,your“poiﬁt is ﬁell'
taken about the comparative natureuof this; 6f‘thew
assessment.

DR. VETROVEC: I guess one thing that
would be helpful is if you could convince ustthat
the TTEs on the patientéwpre; indica;ed:the‘shUnt
and you didn’t need TEEs to show the SHdht“brw
bubble studies because'only'threé;fourths Qf §he
patients got bubble studies and only three patients
got TEEs afterwards. So there is a huge--if you
needed great sensitivity pre- to show the shunt,
you don’t have the same sensitivity post.

DR. JENKINSE'”OnéfigsggijSt in terms of
the FDA presentation of the,clpSuréFétatus dataJ we
actually received,the,CPWmen?SercmgghéuFPAQéitéx;\_‘
the due date for the panel submission. So I
believe that you did receive“a“SUpplément Wﬁich Was
some clarification of some of the questionthhat

they asked.
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One issue particuléfIY“waé:thé“ 
echo-closurekstatus, It wasn’t actually technical
issues related to imaging that‘prevented the
core-laboratory assessments in the original
submission. It was a recording glitch and problem
that we couldn’t solve quickly.

But the newest inforﬁatiOh which was
presented to you in advance and summarized in my
slide is 100 percent cdre—laboratcry reviewed with
the two uncertain studies tﬁat iwmenF%Qned;H ;
previously. . e e i T :

DR. FUTRELL: If I could juét addqu thg
literature comparison and why we'dhose the -
Framingham study for_comparison,\if we,lonkat whatv
is in the literature, we had séVéra1 problems in
trying to compare it to the pivotal cohéré.’ First
of all, the patients in the pivotal cohort were
younger than those in any of the published PFO
literature.

Furthermore, theée were not patiénts who
came into the trial because of a simple PFO and one
stroke, as some of the things Qe‘seéTWith'the WARSS
and Mas. These were essentially simple, often
one-time strokes.

But, if you look at'the,piygtalyqohpgt:’,
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with n equals 49, over half of these patients,

actually 33 of these patients, had severe
complicating factors that can’t be;réplicatéa in 
any of the published literature on PFO. Thirééeﬁ
of these patients had_coﬁplexwmédicaivand;cérdiac
disease which would have;eliminatéd‘them frbm;much
of what is in thE'literatﬁré;_v R B

We had complex cardiac shunt with
desaturation which, again, is different than what
we see in the WARSS study'or‘the'MaSIStUdy;‘ We
have failure dfkmedicalythéraPYLeithér with
recurrent events or complicationqufwthg‘medigal
therapy in ﬁourtegn.patients.

So we essentialiy have avmore;complex
patient entry group than we can,findﬂin:any of the

published literature so the comparison was

;difficult to make.

DR. TRACY: Thank you.

We actuallywhéve two lead reviewers for
this application and I will ask Dr. Marler to ask
questions.

DR. MARLER: So the question I have is the
control group. The--I am just trying to figure out
how to phrase it. COUldMYOU.reléﬁe the/QQnFrél,wwu'
group and thé‘patiéhtsJﬁﬁéfwfﬁﬁmgfﬁaiéamééggﬁé”ﬂM”k

- 735 8th Street, S.E.
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indicationwthat you are“réQUéétiﬁéfﬁﬁiéﬁ i§ﬁ;£T
limited to patients with an apparently higher risk?

DR. FUTRELL: I am,not'sure'what you are
getting, at John. Thene-waS;th‘a control‘group as
we know. It was a single-arm trial.

DR. MARLER: Right. Who are you proposing
to use the device inin;the futﬁre?  Whétkis the
indication you are asking for here?

DR. FUTRELL: Patients with embolic
ischemic events in the‘bﬁain_whofhaVé abancéﬁdf
other risk factors leading one tq;cpnclude thé PFO
is a highly 1likely reason’forrthat and patients who
have contraindications to otherjtherapies, medical
therapies.

DR. MARLER: To'me,“that seems very
similar to the group that is described in the WARSS
PFO substudy. . | |

DR. FUTRELL: The,WARSS”?FO’subsétsfdidn’t
have the kind of recurrent events. Obviously, if
somebody has a PFO, we think the PFO is the cause,
we put that patient on Coumadin. _The patient has
another event thfough Coumadin. We want to have
the option to close,that PFQQ\“ffqgﬁft tﬁiﬁk“we;had
anything like‘that in WARSST””"“

DR. MARLER: So you are talking about

MILLER REPORTING COMPANY INC
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patients who have had two

DR. FUTRELL: Certainly, that ié ¢ne
category of patient that we see and it is not an
infrequent one that we see in clinical practice of
young patients with PFOs, no other stroke risk
factors, and they fail‘PlaVixNQQdmtﬁéyifaiI;
Coumadin.

DR.‘BAILEYE”WH6meéﬁdef,you; pivotal
group had multiple events at baseline, history of
two or more? ”

DR. FUTRELL: At baseline, I don’t know.
But, clearly, the criﬁeria,fp?iéntry:intbythe”
study, there were a number of those patients‘th o
had failed medical therapy\so; obVidﬁSlY} théE was”
a recurrent event.

DR. BAILEY: I thought I understand failed
medical therapy could also mean intolerance to
“anticoagulation. |

DR. FUTRELL: There were three patiénfs
who failed Plévix and aSpirin;' Tﬁé%é§wéfé°§ii”'
patients with_recurrent‘isdhémiC"eVEﬁ§S,ohf r”
Coumadin. There were four patients who had side
effects of Coumadin and one patieﬁt who couldn't’
get the Coumadin dosing fight, ' 

So six patientsibreékihgkﬁhioﬁghuf@iiw

"MILLERIREPdRTINGTCOMP”
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dosing anticoagulation.

DR. BAILEY: Okay.

DR. JENKINS: Although we didn’t tabulate

specifically’thé“numbéf”6f°éﬁéﬁféwfﬁét'héa"
occurred, if that is your questicn, whatjwas the
distribution of the number bf“prior events. We
didn’t tabulate that. =

DR. MARLER: I found what I was looking
for. 1I'm sorry, on Page 17, you are saying,
"indications for use for both proposed closure of
patent. foramenal valley inm patients at tisk for a
recurrent cryptogenic stroke or transient ischemic
attack due to presumed paradoxical embolism Eﬁfdugh 
"a PFO and who are poor candidates for surgical or
conventional therapy."

So you Were'saYing‘patients who‘had had'a
recurrent stroke. |

DR. FUTRELL:"Patients,who have a

recurrent stroke in spite of medical therapy would

| certainly be--and if you say poor candidate for

medical therapy, if medical therapy doesn’t work, I

think they are a poor candidate for medical
therapy. A failure of medical therapy would say
that they are a poor ‘candidate for using that as a
long-term prevention.

MILLER REPORTING COMPANY, "INC."
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DR. JENKINS: There are other types of
patients who could meet the broader definition.

DR. MARLER: I was trying to relate, then,
again, the patientskthat:were in yQu;fstgdy’;9w;he’
patients that you propdsé‘to use it in. You had
said that the WARSS‘pa;ients, the patient with
cryptogenicdstque,‘thé;patients with PFO, WOqld
not be included in the study or would be--would be
included for future use or would not?

DR.“FUTRELL: No. My point about the
WARSS study was that that pbpulation was»a lower
risk population. ‘Evengiiryquﬂtake_juspkthoge'
patients who entered WARSS, were found go‘have
PFOs, take that subgroup, thoée Qerejé loWer—?iSK
PFO population than this popu1ation bééause;this
was a sicker population, more congenital heart
disease, and patients who had already, in many
cases, had a history of breaking through medical
therapy.

Any patient who had already broken through
Coumadin would not likely ha#e'ﬁéénuiaﬁdémizea td’
WARSS . - | | |

DR. MARLER: So my question is would not
the patients who‘wereVinwWARSS)”th_had”a'PFOjand]

cryptogenic stroke, be,eligiblé by the”;ndicatioﬁs

MILLER REPORTING COMPANY,
735 8th Street, S5.E. T
Washington, D.C. 20003-2802 ’

(202) 646 teeE B ST

~qiﬁ6}3,grﬁwv




at

10
11

12

st

14

15

16

17

18

19

20

21

22

23
24

g

86
for Use proposed.

DR. FUTRELL: Some would, I think, but it
wouldn’t necessary all be. SOmé would. We are
talking about people with hore than‘jUSt:a PFO ‘and
a stroke. The patientswin,WARSSkwere peopie with a
stroke, then'you'happenedﬁto find a PFO.‘ So all
they were is you take stroke patieﬁté acfosskﬁhe
board who have,PFOs.

If you rule Qut‘those with major carotid
stenoses, which were ruled out of WARSS, rule out
those with absolute cardiac soyrcgsyof;emboli,
which are ruled out of WARSS, you are taking a

group of patients that entered the trial because of

a clinical event and were then found to have a PFO.

That is different than what we are talking
about. We are télking about the patients who héd a
clinical event, were then found to have a PFO. ‘but
had additional problems that the WARSS patlentsuu
don’t have.

DR. MARLER: Okay. So I am trying to find
out how that is included in your Indications for
Use propdsed. - | | |

R. FUTRELL: In the slide that says which

patient is a candidate for STARFlex PFO closure, my

concept of who needs consideration of PFO closure

Washington, D.C. , -
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is somebody with a history of neurologic events.
That is no different‘than WARSS.

Other sources of embolus ruled out is a
little different than WARSS because we were just
talking about ruling out*a'caretic:stenOSis that
was significant enough for surgery. i‘think we
need to be a 1ittle,bit,morefdetailed about that in
patients with significant atherosclerosis that need
systemic treatment,forwgtherpsc;erpsis,keve@ if
that treatment is not surgery, should not go to
PFO. They should have med1ca1 treatment for thelr
atherosclerosis. They shouldn t be going to PFO
closure as the first thing.

Those with higher risk’bf conventional
therapy, in that people who are pregnant women or
women who plan to go through future pregnancies,
that is a risk for conventional therapy. Those
patients weren’'t the WARSS patients. That is
completely different. k |

So I am saying we need much more than‘juSt
what got patients into WARSSt&nd had a PFO.

DR. MARLER: Would you agree that Tn
those patients who dld have an _event and were found
to have a PFO and were followed 1n‘the WARSS“Study,

there seems to be 1itt1eﬂreiatibhéﬁip;ihnthe

MILLER REPORTING COMPANY IN’C. ) - o
755 sth Street, S.E, o
Washlngton, D.C. 20003 2802
(202) 546-6666"




at

® ~3 (o)) wn T w

0

10

11

12

A3

S

15

16

17

18

19

20

21

22

23

24

25

88
recurrent stroke as te whether or not they did have
a PFO?

DR. FUTRELL: Thoaeware,glearly the data
presented,inﬂtheﬁstudy."But;'again, there'is a lot
more information on the ‘horizon about the hlgh rlsk
anatomy of PFO that wasn’t addressed in WARSS So,
although they did address the
atrial-septal-aneurysm iesue, there are more issues
of size of shunt and of tunnel characteristics
which may turn out to be pertinent as the tunnelvis
a place where.s clot can be pequestered, . . ..o

Those issues weren’'t addressed by WARSS,
in part because, as you'know;fWhehkwe“deSign"a’
clinical trial, by the time the trial is finished,
we have newkinEOrmatioh that;hhad We‘had more--had
the TEE criteria for the high-risk PFO‘anatomy have
been better defined at the outset of WARSS. Then
we would have had more information we could put in.

So there is clearly a difference,there in
terms of thefhigh-risk"anatomy evaluation. The
other thing that I cannot flgure out about WARSS is :
how they can deflne the shunts and hlgh amountswof )
shunts when they are talking about ten_bubbles,_
When I look at their‘echo results; it doesh;t&make

any sense. Their amount of traverse bubbles across
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the PFO is so low, it has nothing‘tO'de with the

“lkinds of patients that we ar¥e seeing in our clinic

and the kinds of PFOs we are seeing on TEE. I
can’t make sense of it.

DR. KULIS: TIf I could just ask Dr.
Michael Landzberg to come up and clarify a little
bit more on the question about thetWARSS”étudy and
how it relates to the proposed Indications for Use.
I'm sorry; I didn't‘intioduceMmyself: “My“haﬁé“ish
Anne Kulis with NMT Medical.

DR. LANDZBERG:ftﬁello. I(mrmike'
Landzberg. Two aspects to relate to you with
regard to the questions that you have asked.

Number one, these patients are different than the
patients enroiled within WARSS. These, by
definition, are high-risk.

DR. MARLER: Are you talking»about—-

DR. LANDZBERG: The patients in the
pivotal study.

DR. MARLER: Ifunderetand’that. I was
asking--okay; go on. | |

.:LANDZBERG: ‘And the patlents that are
being proposed are dlfferent than the patlents that
were included in WARSS which,was all}inelusive‘by
definition. jThese,‘”bfy definition;hthéfﬁatients ‘W””
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that we are proposing, are patients that are poor
candidates from either a medical standpoint or from
an anatomic standpoint for standards of therapy.

Similarly, the questions and the
difficulties in extrapolating from WARS$Mtpfthis
population has to do, again, with attributable risk
to the foramen, itself, versus otherfmedical
confounders. WARSS, in itself, recognized that
there were statistically different medical
confounders in the populations that were studied
that made this a difficult-to-assess risk.

So,Fhe_i§suéﬁ;Qﬁmmééi??lWGQRiéEadersf
versus attributable risk to the foramen were never
addressed by WARSS.

DR. MARLER: All right. But I still don't
think you have,addressed‘mY’qﬁgstion‘¢f"th ybur
Indications for Use proposed would exclude the
patients that were inkWARSS.

DR. FUTRELL: If you just take the
high-risk for conventional therapy,. that'ﬁOuld
exclude a lot of WARSS patients. By definition, to
enter WARSS, they had”to‘be Coumadin candidates.

We are talking about‘a#igt QE‘QQEQQQEéNthwaféﬁ'tM
Coumadin candidates so Ifthink,théthis a big one
right there. ’
MILLER REPORTING COMPANY, INC.
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DR. MARLER: I guéss I am just not
communicating my innt.:1I am:tryingitokﬁigur§.put‘
who you are proposing tp'use’thé'déviéé'inland hdw ‘
clearly specified it is. To me, it looks like the
Indications for Use areitgascnably bréadkapd ,
don’'t--it is not clear té mehh6QVYdﬁ*w6ﬁid
distinguish what you are proposing--the patients
you are proposing to use it in and the patients,
for instance, that were in WARSS éﬁ6hg‘mah§ 6thers.

DR. BECKER: Anne Kulis, again. I would
like to ask Dr. Likosky to come up and provide a
little bit more insight‘bn thiS‘issue, please.

DR. LIKOSKY: I am Bill Likosky. T am
Director of the Stroke PrbgrammaﬁWSWediSh:Hdspital
in Seattle. I don’t have any financial interest in
the company. They are paying my expenses and time
for coming.

I think, to some degree, from a
neurologist’s perspective, we have patients who are
relatively young when they have stroke in whiéh
there appears to be no othér;étiolb§§wwEECh Wduldx
easily explain it.

At the same time, we have some‘pétients

who, by the nature of their PFO, look as if that is

rthe cause of it; for exaﬁplé} pebplé°wi£ﬁfa”i§fgéL"“ 
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PFO. We are'curréntlyfdbiﬁ§ bﬁ5bIéfSEﬁaié§&Wﬁéfé W
we would quantitate paSsage'aCrOSS'the PFO, people
with atrial septal aneurysms and, I think,
increasingly, people we recognize who have clotting
abnormalities.
I think, when we look, then, at somebody

who has had a presumed embolic,evént, and we add

these other features together, we begin.to define a
population that could”bé"cdhéidéred peopie at'high
risk of a recurrent emﬁaiiéwé%éﬁfwéssCCiAﬁea‘Wi£h a 
PFO which appe§g§ thb§f;hgigg}p?i;,y,

I think that, in a way, distinguishes
these people from the WARSSVStudy.f |

DR. MARLER: Right.

DR. TRACY: Dr. Marler, any other
questions?
fl DR. MARLER: Not right now. Thank you.

DR. TRACY: Do you want to ask é”QdéstiOn"
now or--

DR. PINA: ‘No; I would like to ask é
question in follow up to this. When you say that
the patients have cardiac abnormaliﬁies, whét 
"cardiac“abndrmalitieé a;é §bﬁ“té1King about?’kLeﬁ
me refer specifically to your Page 17 where you
have pulmonary vascular résistaﬂé; é; ££éW£ééé6£”W

MILzER”Rﬁﬁ0kr1n¢“b¢wmé&ﬁf@?ﬁﬁ
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1 [for the cardiac abnormalities, 16 percent.

o In my experiencé, and you do have several
3,"cardiomyopathies in here--I counted that 26 of your
4 Jlpatients were over the age‘bf 304— :

5 DR. TRACY: ‘I’m“SOI?y}tDri Pina, cqgldﬂyogh
6 |tell us what page you‘aré‘referring to?

7 DR. PINA: PageA17'underfSection 5C. The

8 |[pulmonary vascular resistance inqrease cagseswan

9 otherwise closed foramenal Valley to open and;it ié‘
10 |sort of a fail-safe mechanism. Actually, closing
11 jJthat foramenal valley causesgrightfsided”failure.

12 In the packet, ‘and Ikdon’t remember in

13 "which of your studies, you actually have a patient

_ié who developed more hepatic congestion and hepatic
15 |lencephalopathy where closure of the PFO was not the
16 Jthing to do because“of“rightésided'prdbféms{

17 So your patient Selectioﬂ andfthé ¢éraiéé
18 |disease, I have issues With._‘You also havé,s§me’
19 |lpatients in here who haveée tachyarrhythmias. The
20 Jtachyarrhythmias alone could be a harbinger of

21 jemboli. It doesn’t necessarily have to be

22 [associated with a PFO. So, again, in your

23 “patientjselection criteria, I’am’haﬁing‘a problem

24 |[lwith the cardiac disease without some really good

- 25 fldelineation of what that is.

735 8th Stréet, 5.E.




“at

10

11

12

PN

14

15

16

17

18

19

20

21

22

23

24

94

. JENKINS: Tt is actually very
difficult to tabulate in sufficient'détail“what
this cohort looked like for you  This“is] b§ 
definition, a dlverse group of patlents : Eér'
example, the right-to-left shunting patients had
congenital heart disease in the majorlty of cases.
So I think that we have trled to just use s1mp1e
categories to describe'it;tO'youy I think we have
struggled to try to give you a sense of what the
patient cohort looked like.

I am not sure I understand, though, how
that is a cr;ticism“ofkqngevaluatioﬁ,of‘the
effectiveness or safety of PFO’closureQ

DR. PINA: It does have to do with patient
selection. Blase, I'm sorry. )

DR. CARABELLO: If I could follow up.

This was a question thatiGédrgé’aSkéa"és well§m You
had ten patients with right-to—léft shuntskand
closed the hole, and, obviously, their oxygenation
got better. What happened to their right-sided
hemodynamics. There is always,the concern that_if

you take the shunt flow, add it toktotal

right-sided output, the pulmonary pressure will go
up. So we surely must have data on right-atrial
pressure and pulmonary-artery pressures.
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DR. JENKINS: We have a lot more data
about the cohort thaneie p;eeegtednte yeuhhereeh
Interestingly, that particular grOupkof petients
has been a focus of dlscuss1on in the study
overall, more in the ASD,anatomy,’rather than’the
PFO anatomy group. Soeit%is;;eelly not well
summarized for you here.

We did have an'occasiohaikpatientkWhe‘died
in the study overall within a week or two after
closure of an,atrial_septal defect presumably due
to those types of changes. Interestlngly, there is
actually a special category that our,Safety
committee added partway through’the Study‘tOd:
distinguish those patients who were, perhaps, poor
candidates for atrialyseptal‘clOsurevin’the study
overall.

None of‘the patients in the pivetal cohort
had that definition applied to them on review by
the safety committee. |

DR. CARABELLO: ‘Right. But what I am
asking is, of those ten patients with a
right-to-left shunt in whom you closed it, what
happened to their pulmonary-artery pressure?

DR.'JENKrnsg“‘T“aon't“héve'PA"pfessure“for
you. I have clinicalﬂdate;ﬁe;“you'thétdehew that
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the patients did'Wéllwafkﬁhétfailbw:ﬁé&béfibauy:\kM
afterwards with a completg:screening for adverse
clinical'evénté'thét would have occurred should
they have compromised fromtthatnin a'céntéxthhere
other patients had that and were reviewea‘andeéfe'
not deemed to have had those clinical events.

DR. LAZAR: I‘Wduld“like'to:gb batkwtcyDr.
Marler’s notion about for whom this is indiéated.‘
Going to the notion of risk for a recurrént

cryptogenic strdke, if a patient has a PFO and is

| found to have, or have had, a cryptogenic stroke

there is no evidence, let’s say, for peripheral
vascular diseasetor othgruriSk‘fagtors'fqr
something outside of'thgmbrain‘to cause aVStrdke or
the carotid disease and so it remains cryptogenlc,
how do vyou conclude that the PFO was 1mportant or
the closure of the PFO important, in preventing
another stroke if you haven’t established what the
stroke mechanism is in the first place?

DR. FUTRELL: Obviously, the,whole
business of cerebral embollsm is a trlcky one
because oﬁr evidence is alwéys iﬁdlrectk HWhgn_we
are talking, even when Qe gee,atggtqtldygtetggig,yw
whether that is embolizing, that is indirect. When

we see atrial fibrillation, that is indirect
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evidence.

We know that we take a person who has had
an embolic strbke;  We_lQ9k,fbifélifthoée §o§£eé§f
that could produce embdli’andﬁwéfgb“ffdm”théréf‘ I
am certainly not proposing; for any of my pat1ents,
that a person who has a 81ngle stroke and has a PFOk
and absolutelywnbthing”éISé bé put ihiakgibﬁp*thét
will have’a‘STARFlex cloéure‘Of their PFO.

I am looking for more tHan that;"If I see
somebody who has absolutely nothing else, comes in
with a definite clinical“eVent,'haswa 24Centimeter
stroke on MRI to match th¢,clinidéi e§ent;‘dfﬁen‘Wé
will see one or two other silent things that we
didn’t recognize. k |

If I see a high-risk anatomy on
transesophageal echo, then I would consider that
person for PFO closure. So, if there is an atrial
septal aneurysm and a long tunnel and I see a large
amount of shunting on the transcranial Doppler with
bubble study, or on the transesophégéél echo, that
patient would be,considéféd. | | | |

The similar patient that has just a
standard PFO, not a big atrial septal aneurysm and
sort of a medium-sized amount of shunting, those
patiénts are put on mediéal,;hgfngE%nH¢§ ¢ii#i¢"
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and they would be considered for a STARFlex only if
they failed the medical therapy.

DR. TRACY: Could I just askkthat
panel--let’s just go around like this so that we
make sure that everybodywiskéettiﬁg{a chaﬁoe‘ﬁéré.
Since we are going in that‘diréotioﬁ; Dr. Zivin.

DR. ZIVIN: 'I have a series of questions T

would like to ask. Just as a starting point with

Dr. Futrell, she listed a Whole'Sériéé‘Of”critéfiaf“w

that she would, Personally, likétto'see'for'
patients to qualify for in order to order thlS»h
device.;ﬁUnfortunately,ﬁthe protocol doesn t haVett

any specifications and, as far as Ikcan tell,

| approximately 20 percent of the people sitting in

this room have PFOs with,right~toéléft'SHuht;

Consequently, it wouldwbé“énti}ely”

klegitimate for somebody to set up a TEE device in

the middle of'the‘room“ahdwhéﬁé*ﬁé”ﬁéﬁ&é}wﬁywéﬁd”“n
approximately 20 percent of us would be eligible =~
for a procedure with no indications. So it seems
to me that the'laCk of ééléétionforiteria is
critically 1mportant considering thomfact that
millions, if not manYan#ee;Woulé-befpotenyeal;y'
subject to a procedure. ’
The second thing is that there are no
\ MILLER REPORTING COMPANY;:INC
735 B8th Yeet, S.H.
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| | | |

clear indications, as far as I could tell, for
surgical failure. We have indications for medical

failure but not for“sufgicaiyfaiiﬁré. “We have no

test as to whether determlnlng——probably the most
“1mportant one is no test to determine whether
You didn’'t test for that and, in medical
therapies, we must prove efficacy which does not

appear to have been the case here. I would like to

“closure of the PFO improves the patient outcomes.

know why it is that this device does not need to
pass that standard. - o | |

DR. FUTRELL: Obviously, to address your
first point, the high numbers are of coﬁcern to all
of us. The high numbersfof PFO individuals--we
shouldn’t call‘zo'perCethOffthé'people,ihkthis
room patients--but the high numbers of PFO
individuals tell us this is a COmmon:GCCuTréﬁce;
Obviously, everyone‘whokhas a PFO is not having
symptoms from the PFO. In fact, most people who
have PFOs are probably not having any symptoms at

all relative to those PFOs.

When we look at:thejbubble”studiés“fhéﬁwwe
do in our clinic, we are“findiﬁg'humbers of our
patients, closer to 55 pérCeht;;who:have.PFOSTWho

we find right-to-left shunts on the transcranial
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Doppler with agitated saline. That is what would
be expected for a clinic that is basically a stroke
clinic. Our population is going’to be skewed to a
higher number of PFOs.

But when werlook at thé studies‘we:do;
about one-third of those patients have higher
levels of shunting and shunting at rest‘rather than
just with maneuvers. So, if we take the PFOs, we
can clearly break them into groups where a lot of
them have really”tfiVial”éﬁdﬁtiﬁj} *Thémbheé"With'
trivial shunts can easily be moved out.

DR. ZIVIN: Did you test whether there was
a difference? |

DR. FUTRELL: Did I‘test‘in the trial?

DR. ZIVIN: Yes.

DR. FUTRELL: The trial didn’t test the
difference in--

DR. ZIVIN: HaS”ahybOdy”teéted’Whéthéf
that was a difference?

DR. FUTRELL: The Mas,trigl did»have a
little something. They had mention of the amount
of shunting. k

DR.NZiVIN;  Dia;théykstétistically prbve a
difference?. | - o N | |

DR. FUTRELL: No.
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